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FV  iqpp  PDTfcF  DESCRIPTIVE  SUMMARY 


Title:  Defense  Research  Sciences 
Budget  Activity:  T.  Technology- Base 


A .  RESOURCES  (PROJECT  LISTING)  r  ($  in  Thou sa nds| 


Project 

Number 

Title- 

FY  1984 
Actual 

FY  1985 
Estimate 

FY  1986 
Estimate 

FY  1987 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOP  PPOGPAM  ELEMENT 

111,913 

80,700 

92,600 

97,900 

Continuing 

N/A 

MS-1 

Materials  Sciences 

14,340 

12,500-/ 

17,900 

21,375 

Continuing 

N/A 

ES-1 

Electronic  Sciences 

20,863 

16,800-/ 

16,175 

18,450 

Continuino 

N/A 

DRH-1 

Systems  Sciences 

12,891 

12,815 

14,925 

14,075 

Continuing 

N/A 

CCS 

Computer  and  Communications 

Sciences 

CCS-  1 

Intelligent  Systems 

18,303 

c/ 

-0- 

-0- 

-0- 

103,893 

CCS-? 

Advanced  Digital  Structures 

and  Network  Concepts 

19,51? 

18,645 

24,800 

24,200 

Continuing 

N/A 

CCS-3 

Modernization  Technoloay 

8,698 

19,200 

9,400 

9,400 

Continuing 

N/A 

UDR-1 

Unconventional  Detection 

Research 

7,627 

5,350-/ 

-0- 

-0- 

-0- 

41,420 

urR-2 

Power  Source  and  Extra 

Hypervelocity  Technology 

-0- 

-0- 

5,000 

5,400 

Continuirg 

N/A 

DPT-  1 

Target  Penetration  Research 

1,235 

2,200 

2,100 

2,600 

Continuing 

N/A 

FY  1986  RDT&F  DESCRIPTIVE  SUMMARY 


Program  Elements  61101E 

USDF&E  Mission  Area:  530 

Title: 

Defense  Pesearch  Sciences 

Budget 

Activity : 

1 .  Technology 

Base 

Pro jeet 
Number 

Title 

FY  1984 
Actual 

FY  1985 
Estimate 

FY  1986 
Estimate 

FY  1987 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

DFC— 1 

Geophysical  Research 

3,104 

2,190 

2,300 

2,400 

Continuing 

N/A 

DRS-1 

Space  Nuclear  Power 

5,340 

£/ 

-0- 

-0- 

-0- 

5,340 

a/Thp  laser  Cnunterraoasurp  Materials  Development  Program  was  funded  by  the  Strategic  Defense  Initiative 
Organization  (SDIO)  m  FY  1985  under  Program  Element  63224C,  Survivability,  Lethalitv,  and  Key  Support 
Technology.  In  FY  1986  and  future  years  this  program  will  be  funded  in  this  program  element. 

b/The  Gallium  Arsenide  Technology  Program  and  the  Optical  Components  Program  were  funded  by  SPIO  in 
1Y  1985  and  all  future  years  funds  are  also  being  requested  by  SDIO  in  Program  Element  63220C 
Surveillance,  Acquisition,  Tracking  and  Kill  Assessment. 


c/The  Intelligent  Systems  Project  for  FY  1985  and  out  years  was  switched  from  th 
62301E,  Strategic  Technology,  Project  ST-11,  Intelligent  Systems,  in  accordance 
guidance  in  the  FY  1985  Defense  Appropriations  Act. 


is  Program  Element  to 
with  Congressional 


£{^!LHvP?rvefoclty  Technology  Program  was  transfered  from  UDR-1  to  SDIO  in  FY  1985  under  Program  Flement _ 

fnerciy  Weapons.  In  FY  1986  and  future  years  this  program  will  continue  to  be  funded  by  «8ssloi: 
SDIO.  The  remaining  programs  accomplished  in  project  UDP-1  have  been  sufficiently  successful  to  S  GIU 

transition  them  to  project  TT-3,  Naval  Warfare,  in  Program  Flement  62702E,  starting  in  FY  1986.  ■  tab 

e/The  Space  Nuclear  Power  Project  was  funded  by  SDIO  in  FY  1  985  and  all  future  year  funds  are  also  being  uTcl 
requested  by  SDIO  in  Program  Element  63224C,  Survivability,  Lethality  and  Key  Support  Technology.  — 

ii'  i  i — i — ii  ■  :,i  _ 

’.trlbut 
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SUMMARY 

Title:  Fefense_ Pr.senich  Science s 

Rudqet  Activity:  1.  Tochnoloqy~Base 


FY  1  9P6 
Fstimate 

2,300 


FY 

Estimate 

2,400 


Additional 
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Continuinq 


Total 

Estimated 

Costs 


5,340 


ndrd  by  the  Strategic  Defense  Initiative 
rvivability,  Lethality,  and  Key  Support 
unded  in  this  proqrnm  element/ 

nents  Program  were  funded  by  SDIO  in 
rnio  in  Program  Element  63220C, 


switched  from  this  Program  Element  to 
in  accordance  with  Congressional 


to  SDIO  in  FY  1985  under  Proqram  Flement  _ 

s  program  will  continue  to  be  funded  by  'fission  For 
-e  been  sufficiently  successful  to  c  rR4tT 

nt  6 2 7 0 2 E ,  startino  in  FY  1986.  -  IAB 


ard  all  future  year  funds  are  also  being 
'ality  and  Key  Support  Technology. 


S  GRAM 
’  IAB 

notinced 

ltlcatior 


:tnlbution/ 
Availability  Codes 
jAvall  and/or 
|Dl3t  Special 


FY  1906  RDT&E  DECCPIPTIVF  SUMMARY 


Program  Element:  6 ] 3  0 1 E 
USDPSF  Mission  Areal  530 


Title:  Defense  Research  Sciences 
Budget  Activity:  1 ■  Technol6qy~Bnsp 


PPIFF  DESCRIPTION  OF  KLFMFNT  /Kn_  M T C n T on  NEED: 


rates;  and  radar  absorbing  material  and  structures  ^ricatxon,  materials  response  at  high  strain 

SBf^f^fKTSe  goa^of 'demons  t  rat  ing%heirCfeasibi  lit  *1“*™*'  -trials,  devices,  and  device 
implementing  future  electronic systems Itrono  a.nh  ^  V  :°  P5°Vlde  new  technical  options  for 
performance,  survivability,  and  cost  reauired  of  Don*  c  P  f,5;e'd  on  Pursuit  of  unique  combinations  of 

integrated  circuits,  mUlL',eter  SE  and 5fi?ec?S,g  S^itJ^S }"  l*?*?  lnCJUde*  di°ital 
either  compound  semiconductors  or  silicon;  electro-optical  ^esDec?allv  Tnf™d?  P  R17r  ut^lizin9 
computing  and  processing  materials  and  Hpvirnq  i  specially  infrared)  sensors;  optical 

and  special  devices  and  materiaJs'of  particular  interest  t^DoD?*  Pl RCtronically  active  polymer  films; 
technclogy  for  the  development  of  command  and  control  q„e  ’  organized  around  four  research  areas: 

‘°cos 

I.r,e  scale  Integration  (VLSI)  architecture  an<i  de8?g„.  i  VlS^S,., 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Flement:  611P1F 
USDR&K  Mission  Area:  530 


Title,  defense  Research  Sciences 
Budqpt  Activity:  1.  Technol6gv~Base 


experimental  computer  resources  to  improve  research  product*!  vi  fv  eh#-.  £  .  . 

defcnsrmaPifq  VLSI  fiRSi^r  sterns,  advanced  control  and  manipulation  £oo^iquT™I  increased 

defense  manufacturing  productivity  through  the  use  of  advanced  automation  techniques^ 

Experimental  computer  resources  are  beirg  provided  to  major  universities  in  order  to  unorade  their 
resources  to  adequately  support  their  DoD  research.  This  portion  of  the  progr^  wUl^n^nue  throuch 

i •  Th°  objectives  of  this  project  are  to  investigate  new 
tun,#  i  '  r  ,  .  '  *  |  ucturrr  ,ard  iileirrr.si  rate  innovative  solutions  for  overcoirinq  materials  related 

^  dl  7  advancements  in:  direct  chemical  to  electrical  energy  conyersion,  extremely 

eiqh  power  denHti  electrical  chnrce  storage  and  extra  hypervelcpity  protect  lie /armor  impact  nhenrr.rV 
.here  is  a  reed  to  greatly  improve  the  performance  of:  airborne  and  ground  vehicle  prime  electrical 
!ZLBr.Uw  ^  VlU  r,rr^,*  rrducpd  the™J'  rustic  and  air  inlet  rX  signaturesrhlgh  po^r 
Jnd  vehiol^  n«in!ieChar”<8!:0r*2?  components  that  can  be  utilised  by  a  number  of  advanced  weapon  pvsteiB 
1  concept*  requiring  high  power,  short  duration  sources,  and  projectile-launching  weapon" 
systems,  supersonic  air  vehicles,  advanced  reentry  bodies  and  advanced  hea^v  armor  tarots?  ^ 

ration  .Research.  This  project  supports  basic  research  activities  in  the  areas  of  penetration 

Also  inc  1  ud ed t L "  lratPri"lE'  shaP*d  charge  jetting  phenomena,  and  advanced  warhead  conceits 
Iheno i  I  Program  are  theoretical  studies  of  chemical  hydrodvnamics  and  combust  ion /Ixpllsion 

pPPPhysica!  Research.  The  Nuclear  Monitoring  Program  conducts  research  and  development  to  enhance  11  s 

ssns^svsssu 

information  concerning  monitoring  stations  internal  to  the  USSR,  high  frequenev  propaqation  and  on-^ite 
inspection  procedures  In  the  event  that  a  CTBT  were  to  be  signed  U.S.  security  louldleglire^he 
highest  possible  level  of  monitoring  capability  to  verify  the  the  Soviet's  were  or  wore  not  empllving 


FY  1986  RDTSE  DESCRIPTIVE  SUMMARY 


rrogram  Element:  61 101E  Title:  Defense  Research  Sciences 

USDR&E  Mission  Area:  930  Budget  Activity:  1 .  Technology  Base 


evasive  techniques.  This  capability  rests  on  a  foundation  of  basic  sei smological  geophysics  which  is 
extended  and  maintained  through  DARPA  fundinq  cf  university  research.  This  basic  research  also  leads 
directly  to  improvements  in  the  U.S.  ability  to  estimate  the  yields  of  Soviet  underground  explosions  and 
thus  to  evaluate  their  weapons  program  and  to  verify  compliance  or  non-compliance  with  the  Threshold  Test 
Ban  Treaty. 

C.  COMPARISON  WITH  FY  1905  DESCRIPTIVE  SUMMARY:  There  were  no  significant  changes  between  the  FY  1985 
and  FY  1986  Descriptive  Summaries "except  as  listed  below. 

Electronic  Sciences.  The  S5.6  million  increase  in  FY  1986  funding  is  due  to  the  inclusion  of  all  optical 
signal  processing  efforts  in  this  program  element.  Originally  this  work  was  part  of  the  Strategic 
Computing  program,  but  due  to  its  fundamental  research  nature  and  wide  applicability  to  future  DoD 
systems  this  transfer  was  implemented. 

Systems  Sciences.  The  increase  in  this  funding  in  FY  1986  is  a  result  of  increased  emphasis  being  placed 
on  the  biochemical  technology  program  based  on  government  and  industrial  interest,  including  the  Small 
Business  Innovative  Research  program. 

Computer  and  Communications  Sciences.  Project  CCS-3,  Modernization  Technology  is  intended  to  provide 
state-of-the-art  equipment  ler  computer  science  research  in  universities  and  to  support  research  efforts 
in  defense  productivity'. 

Power  Source  and  Fxtra  Hypervelocitv  Technology.  Initial  research  on  this  program  was  funded  in  FY  1984 
in  project  TT-5.  '"The  Extra  Hypervelocity  Technology  program  builds  on  fundamental  results  of  the 
Hypervelocity  Technology  program  started  late  FY  1984  and  the  Electromagnetic  I.auncher  program  (TT-5) 
which  was  transferred  in  FY  1985  to  the  Strategic  Defense  Initiative  Organization.  Initial  research  in 
the  Ultracapacitor  program  was  funded  in  project  UDP-1  during  FY  1985. 

Geophysical  Sciences.  In  FY  1986,  the  total  funds  for  basic  research  under  the  Geophysical  Sciences 
project  are  estimated  to  be  $1.1  million  less  than  the  amount  reported  in  the  FY  1985  Descriptive 
Summary.  This  reflects  a  change  in  priorities. 


FY  19P6  PDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  61 1 01E 
USDR&F  Mission  Areal  5?0 


Title:  Defense  Research  Sciences 

Budget  Activity:  1.  Technology  Base 


D.  OTHER  APPROPRIATION  FUNDS:  None. 

F .  RELATED  ACTIVITIES : 

Materials  Sciences.  DARPA  proqramn  in  metal  matrix  composites,  rapid  solidification  technology,  advanced 
ce'rami  c-s  ,'_arfdHhigh  temperature  polymers  and  adhesives  are  coordinated  with  other  service  efforts  and 
other  agencies  through  a  number  of  committees  and  interagency  groups,  including:  National  Science 
Foundation,  Interagency  Materia  If  Coordinating  Committee;  Interagency  Working  Group  on  Ceramics  tor  Heat 
Engines;  Interagency  Committees  on  Papid  Solidification  and  Metal  Matrix  Composites. 

Electronic  Sciences.  The  Services  have  programs  developing  specific  infrared  sensor  devices.  The  DAFFA 
program  115  focused  on  demonstration  of  new  "silicon-like"  materials  growth,  processing,  and 
characterization  for  infrared  sensor  arrays,  principally  on  the  material  mercury  cadmium  telluride.  ^  The 
DARPA  programs,  in  optical  processing  complement  the  algorithm  and  architecture  programs  of  the  Air  Force 
Office  of  Scientific  Research  with  efforts  in  material  and  device  development.  The  Services  have_ 
initiated,  under  a  coordinated  effort  through  the  Under  Secretary  of  Defense  for  Research  and  Engineering 
(USDP&F) ,  exploratory  and  advanced  development  efforts  in  Very-High-Speed-Integrated-Circuits  (VHSIC) . 

The  research  effort  in  submicron  device  and  materials  technology  complements  the  USDRSF  program  by 
addressing  Iona  range  problems  in  design  and  fabrication  of  materials  and  devices  that  operate  at  or  very 
rear  their  physical ' limits  and  are  fabricated  in  high  vacuum  via  in-situ  combinations  of  beam  processing 
stops.  A  number  of  efforts  are  funded  cooperatively  with  the  Air  Force,  Navy,  and  Army  Offices  of 
Research,  Air  Force  Wright  Aeronautical  Laboratories  Materials  Division,  and  the  Naval  Electronic  and  Air 
Svstems  Commands.  Cooperative  research  efforts  with  the  National  Science  Foundation  at  universities 
concerning  use  of  synchrotron  radiation,  submicron  structures,  and  crystal  growth  research  aie  in 
progress . 

Svstems  Sciences.  These  efforts  are  coordinated  with  Armv  Research  Institute,  Battlefield  Information 
Systems  programT  Defense  Mapping  Agency;  Army  Intelligence  Center  and  School;  the  U.S.  Army  Armor  Cents r, 
Department  of  the  Army;  the  U.S.  Army  Tank  Automotive  Command,  the  Air  Force  Pome  Air  Development  Center; 


FY  1986  PDT&F  DESCRIPTIVF  SUMMARY 


Program  Flement:  61101E 
USDR&F  Mission  Area:  530 


Title:  Defense  Research  Sciences 
Budget  Acti vity :  IT  Tectinology  Bo  se 


the  Air  Force  Wright  Aeronautical  Laboratories,  and  the  U.S.  Army  Enqineeri  no  ToDOoraDhic  ialmratnr^c 
Chemical  ultrasensor  research  is  closely  coordinated  with  the  Armv  and  complements^he  latter's  efforts 
by  focussino  on  long  range  materials  processing,  integration,  and  device  design  concept  issues?  Pff°rtS 

Communications  Sc iences .  The  multi-ServJ  re  effort  on  Very  High  Speed  Integrated  Circuits 
TTTTcT  is  focused  on  verv  Tiiob  speed  technology  and  complements  the  DAPPA  program  which  is  addressino 
a  ar‘t  df'Rlgn  <"?ncePts.  wrv  large  scale  systems.  The  National  Science  Foundation  (NSF)  has 

nauDB  research  program  in  submicron  structures  which  is  being  coordinated  with  the  DAPPA  proqram 

^tworrcorceptS-Cl0N^Ftandrthe3miiarSOn  with,PCA  on  nGW  comPUter  communications  protocols  and  advanced 
network  concept . .  n..F  and  the  military  services  are  also  providing  sorely  needed  computer  eouioment  to 

the^?31  *nBtJtutlons.and  somo  industry  vendors  are  offering  sizeable  discounts  to  universities  nsf 
the  National  Aeronautics  and  Space  Administration,  the  Office  of  Naval  Research,  the  Air  Force  System- 
Command,  the  Nava.  Natenal  Command,  and  the  Armv  Research  Office  also  support  research  ir  robotics  The 
Defense  NATO  Network  Program  Office  carries  out  new  team  efforts  on  network  architecture  Coordination 
with  users  and  other  sponsors  cf  related  research  is  maintained  through  joint  proqrams  workshocs 
research?eS '  *** ™  "'****'  pr°*r«"  si^e  visits,  choi  ce  o?  c^ntrac?iOI  a^t  anf  published 

lFl!-fed0toCSe?vfeIXI^  Hypervelocity  Technology.  The  Solid  Oxide  Fuel  Cell  development  is  directly 
related  to  Service  efforts  in  imprTTTng  conversion  efficiency  of  prime  electric  power  sources  This 
Denarfmen?  coordinated  directiy  with  the  Air  Force  Wright-Aeronautical  Laboratories  (AFWAI.)  and  the 
_partmcn  of  Energy  (DOL)  as  the  agents  and  close  consideration  is  maintained  with  AFWAI  and  DOE 

‘  ultracapacitor  technology  is  based  uPon  a  proprietary  concept  with  employs  mixed  -olid 

metal  oxide  materials  and  is  related  to  concepts  and  techniques  being  evolved  in  the  joint  Air  Force 

■,’XldG  Fuo1  Cell  development.  In  the  Extra  Hypervelocity  Technology  program,  the  current  effort  is 
o  explore  velocity  regimes  and  investigate  the  important  military  consequences  of  extra  hyperveloci tv  ’ 

™eS-  Ih:,SU1?p0rH??  technology  in  the  Strategic  Defense  Initiative  such  as  compact  ?ower  sources 
and  power  conditioning  will  be  directly  applicable  to  this  effort.  power  sources 

f^infproSram^-ivLws663^31'  Am°r/anti  arm°r  roEoarrh  coordinated  with  the  Amy  and  Navy  via  annual 


— ,  V 

»  , 


Program  Element:  61101E 
USDR&F  Mission  Area"?  §lo 


I'Y  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Title,-  Defense  Research  Sciences 
Budget  Activity:  1  .""Technolofj^-Raso 


o?  ralrgy.  ihi  ttjfi.  J .Si  !*a,io""1  of  tho  Dop.rt.ent 

zzzrd  sssss:  ess  sesjt  tiar.** 

ComriKoion.  Since  most  of  thin  vorkh,  routinely  published ^loccS ' Fnaada^J?r  and  by  the  Kti clear  Proctor 
achieved  by  careful  rr.ain,  cf  tbr  open  ~»  be 

P-  WORK  PERFORMED  BY: 

?r«  1  5 % 1  in -house^go ve r rmr nt  iaboraJories^nd"’?^  fedfr"'^ 'funded” ^  '  /a  lndUStry'  20*  diversities 

Oaks,  California;  BDM  Corporation,  McLean  Virginia-  r -,nv 1  onnecticut;  Rockwell  Science  Center,  Thousand 
Wi  cox,  Lynchburg,  Virginia;  Special  Metals  S  Hartford  v  ^Po^tion,  Newark,  Delaware;  Bahcock  and 
California;  University  of  Michigan,  Ann  Arbor  Mi rhfofrn  ?  Y?rk »  Hupbes  ^rcraft  Company,  El  Segundo 
Massachusetts ;  Carncgie-Mellon  Uniin^  ty  Pktlfjh  Li"  !-rSity  of  Massachusetts,  Amherst,  9  ' 

Massachusetts  Institute  of  Technology  clri,r  L  m!  '  Pennsylvania;  Rice  University,  Houston,  Texas- 
University  o'  Washington,  Seattle  WashinSon  ^^Sord  UnivGrsity  of  Texas,  Austin,  Texas';' 

laboratory  efforts  are  performed  at  the  uS'prl  ^  T  u1VCrslty'  stanf°rd,  California.  In-hous^ 

Force  Wright  Aeronautical  Laboratories/Material^e  fah^  f'abora^orY  -  Washington,  District  of  Columbia-  Air 
'  California;  «"«*  the  National  Bureau  of  Standards?  Gaithersburg, Maryland?1  Weap°nS  CcntRr,  China 

hv  government:  labora t o r i e s T? n d 8 % Yby G FC RC s ^ h  1  The°t or. 1  ^  perfornTd  by  industry,  34%  by  universities,  10% 
International  Science  Center,  Thousand  Oaks'  cS  f  H  .UBtrial  Perf°rFprS  include/  Rockwell 
Minnesota;  Texas  Instruments;  Dallas?  Texas-'  £cJonne? ?PSRarch  Cpntpr'  Bloomington, 

Barbara  Research  Center,  Santa  Barbara,  California  ^The  ^on  /9^"  Benrh'  California;  and  Santa 

University,  Palo  Alto,  California;  MastaehusS Institute ofTV* |ty  PPrfor">ors  are:  Stanford 
Cornell  University,  Ithaca,  New  York;  Case-Western  ResJ?ve  °p JP' bno^0fTy '  Camb^idge ,  Massachusetts; 
University ,  University  Park,  Pennsylvania;  HniverSitToTc^ 


Me. 
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Program  Flcment:  61 101  E 
USDP&E  Mission  Area!  “530 


FY  PPTSE  descriptive  summary 


Tirlo:  Defense  Pnsearch  Sciences 
Budget  Activity:  TT~  'Te'chn6To5~Ra so 


the  Nava  1  ^Perf  arch®!  aheratoryy  wIsMn^on"  DirtSct^l  t°l  A??°lea’  California.  Tn-house  performer  is 
Massachusetts  is  the  FCPC  performer.  ^strict  ol  Columbia.  lincoln  Laboratory,  Pedford, 

i«oSf ; , 1  ,±s:3®r  rrfTers  inciudp:  ^1^^, 

rTni’w«CefeC°rP°ration'  Ppfdin9'  Massachusetts;  General  ResesroWv,  Kountain  Vlew-  California?  Analytic 
vor^ity ,  Columbus ,  Ohio;  University  of  Wi^rnmsin  ».  a'-  orporation,  McLean,  Virginia;  Ohio  State 

Technology  Cambridge,  Massachusetts ;  Stanford ^Sniversitv^Palo'^r8^'' , ^““husetts  Institute  of 
Lake  City,  Utah;  and  Widegren  Communications  Corporation,  S?i  JosS?  cf J ver si ^  of  Utah' 


Computer  a 

performers 
Pasadena,  i 
City,  New 
Lexington, 
California 
California 
University 
University, 


ind  Communications  Sciences.  81%  universitv  its  * 

;  arc  Holt ,  Beranek,  and  Newman,  Cambridge , Massachusetts^  'carif  *  fn"^!ous?-  Thp  "tajer 
California;  Carnegie-Mellon  Ur.ivt  pity  Pitt?b„ri  ’  California  Institute  of  Technology, 

York;  Massachusetts  Institute  of  Terhnolnnv  r  m?  'a  nnsy-*-vorn  Columbia  University,  New  York 
Massachusetts;  Rand  CorJ?"t|«SLi’SS;o;T9?ii5SSi2?eAtIS?o^t,S,,Tt:tB'  ■  “T  Lincoln 
;  University  of  California,  Berkeley  Cali  fornJ-f  nL'  ‘'tai?ford  University,  Stanford, 

;  University  of  Maryland,  College  Park  Maryland'  flni,  Ca] 1 fornia '  Uos  Angeles, 

of  Southern  California,  Information  Sciences •  Pophpster,  Rochester,  New  York; 
,  New  Haven,  Connecticut.  ‘  °  1  ut  '  Knrina  Del  Key,  California?  and  Yale 


d01^  °XldH  FUPl  CPl1  is  diRiribUtrd  as 

M  are®  astas-sw?  ^  S  ~ 

10,  in-hour.r  „ov„„e„iP  ‘I"**”®-  ’«  «**»?.  20. 

International,  San  Leandro,  California;  Westinghouse  Psd  In5'-'  Canta  Barbara,  California;  Physics 

Institute,  San  Antonio,  Texas;  University  of  Dayton  m  t  Per!nsylvania;  Southwest  Research 

Los  Alamos  National  Laboratory,  Los  Alamos,  New  Mexico^  nnd 'the  a ?  Un*VPrsity  °f  Texas,  Austin,  Texas; 
Center,  Dover,  New  Jersey.  Mexico,  c.nd  the  Army  Armament  Research  and  Development 
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-v°n  Hf-f earch .  Zernow  Technical  Services,  San  Dimas,  California;  Lawrence  Livermore 
National  Laboratory;  Livermore,  California;  Los  Alamos  National  Laboratory,  Los  Alamos,  New  Mexico-  and 
the  Army  Armarcrt  Posoarch  and  Development-  Command,  Dover,  New  Jersey. 


Geop_hy_sical_ Sciences .  All  of  this  work  is  performed  by  universities.  These  include:  Universitv  of 
Arizona,  Tucson,  Arizona;  University  of  California,  Berkeley,  California;  California  Institute  of 

Canlr?d°gy 'MraFadhna\^allM°rniai  Gcorgia  Institute  of  Technology,  Atlanta,  Georgia;  Harvard  University, 
n!''  Massachusetts;  Massachusetts  Institute  of  Technology,  Cambridge,  Massachusetts;  Pennsylvania 
rsify,  University  Park,  Pennsylvania;  St.  Louis  University,  St.  Louis,  Missouri;  Southern 
.  .r thodist  University,  Dallas,  Texas;  University  of  Southern  California,  Los  Angeles,  California- 

CoiorIdo?yBoulde?S6oJoradodE°n'  TeXaS''  COlUmhla  UniversitY'  ^Hsades,  New  York;  and  University  of 
G .  PROJECTS  LESS  THAN  $7  MILLION  IN  FY  19P6 ; 

pcFentTalTv  'the^  1 1 •  Thp  Monolithic  Solid  Oxide  Fuel  Cell  is 
SImn  largest  s  ngTe  advance  m  direct  chemical  to  electric  energy  conversion  yet  achieved.  By 

electrode  °n  °5  lon-con^uct^9  ceramic  electrolyte  and  electron-conducting  ceramic 

Eiwt  d  l  d  11  j;nt®rcornects  I*  appears  possible  to  convert  gasified  fossil  fuels  directly  to 

nru'T  efficiencies  over  sixty  percent.  In  addition,  through  advances  in  the  technology  of 
~ub  miniaturized  ceramic  and  component  fabrication  it  now  appears  possible  to  produce  an  extremelv 
compact,  power  unit  with  energy  and  power  densities  exceeding  those  of  gas  turbines. 

The  ultracapacitor  concept  was  demonstrated  under  laboratory  conditions  during  FY  1984.  Durino  FY  1985 
rtng  parametric  studies ,  technical  and  economic  analyses,  materials  research  and  capacitor 
tnbin  VM  odulP  cl’aractrri7.ation  and  fabrication  are  conducted.  Experimental  modules  thatproduce  1  KW 
.  Y  P°jer.aJ°  t^t0d1ln  FY  qf!5'  In  FY  Is86  a  major  system  preliminary  design  for  a  200  KW  system 
mnd,1ie£'^r°edUCtPda  ultrai=aPa<'itor  development  program  to  completion  includes  completion  of  subscale 

al?d  des;':gn  review  of  the  200  KW  capacitor.  Pending  successful  design  review,  a  detailed 
nrnv?d«cf^  ati°a  nnd  *:rat7onal  evaluation  of  a  prototype  200  KW  nodule  will  be  conducted  which 
provides  energy  and  power  densities  suitable  for  airborne  weaDon  annl i rati  on r . 


concept  was  demonstrated  under  laboratory  conditions  during  FY  1984.  During  FY  1985 
ric  studies,  technical  and  economic  analyses,  materials  research  and  capacitor 
racterization  and  fabrication  are  conducted.  Experimental  modules  that  produce  1  KW 
FY  In  FY  1586  a  major  system  preliminary  design  for  a  200  KW  system 

The.  Ultracapacitor  Development  program  to  completion  includes  completion  of  subscale 
design  review  of  the  200  KW  capacitor.  Pending  successful  desiqn  review,  a  detailed 
and  operational  evaluation  of  a  prototype  200  KW  nodule  will  be  conducted  which 
power  densities  suitable  for  airborne  weapon  applications. 
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Durinq  FY  1985,  the  emphasis  in  thin  program  will  shift  t0  the  extra  hypervelocity  regime.  The  primary 
elective*  Will  hr  tr  develop  f  hr  «-,•  -  '  ■  t  ,  c ,  I  ngj  el  for  extremely  high  volocit 

exp.""e  impact  fhysSrr  at  preBBuif  and  energy  density  levels  at  which  impact  fuaion  may  be  possible. 

nit  i*».  <1* \f lopment  .*mnrh§r  technology  wi!!  hr*  undertaken  in  FY  !°Pf.  During  FY  1987  and  out 

experimental  launcher?  will  be  labiicated  impact  physics  orperitrer.tB  will  be  undertaken. 

.T-arp,t  ration  Resea Lr5ft •  Program  accomplishments  in  FY  1884  included  (1)  establishment  of  the 

performance  potential  of  two  advanced  warhead  concepts  applicable  to  lightweight  torpedoes  for 
anti-submarine  warfare,  (2)  development  of  improved  materials  processing  technioues  for  producing 
lightweight,  high-strength  ceramics  and  cermets,  and  (3)  evaluation  of  the  performance  of  porous  metals 
and  certain  super-plastic  alloys.  In  FY  1985,  work  on  advanced  underwater  warheads  is  concentrated  on 
enhancing  lethality  using  special  supplemental  devices,  and  also  in  improving  warhead  effectiveness 
modelling  capabilities.  In  addition,  on-going  materials  development  and  evaluation  efforts  for  both 
armor  and  munitions  applications  are  being  continued,  and  a  new  thrust  is  being  initiated  to  develop 
improved  materials  for  kinetic  energy  penetrators.  In  FY  1986,  the  first  full-scale  testing  of  advanced 
undrrvater  warheads  is  anticipated,  coupled  to  continuing  torpedo  design  activities.  All  materials 
development  and  evaluation  work  will  be  continued,  with  some  transfer  of  technology  to  service 
i  Qo^rat°rieSuf?Xpr'Ctpd  ’  DARPA  participation  in  the  underwater  warhead  program  is  expected  to  end  after  FY 
1887,  with  the  transitioning  of  remaining  werk  to  the  Navy.  Materials  development  studies  for 

ni7h«„UEtirarm°r  ?PPlirf,ti°ns  are  expected  to  remain  a  part  of  this  continuing  program,  in  future  years, 
although  the  specific  goals  of  such  efforts  will  likely  change  somewhat  to  address  problems  identified  in 
advanced  novel opirent  work. 


Geophysical  Sciences.  In  FY  1984  a  large  scale  seismic  tomographic  analysis  of  earth  structure  revealed 
or  the  first  time  an  accurate  picture  of  lateral  variations  in  the  earth.  This  will  lead  to  more 
accurate  locations  of  seismic  events  which  is  cf  use  for  directing  the  use  of  satellites  and  on-site 
inspections.  The  improved  earth  structure  should  also  lead  to  more  accurate  yield  estimates  by  means  of 
magnitude  from  long-period  Rayleigh  waves.  By  use  of  improved  instrumentation  it  was  found  that 
Tuql!'’^rC'qUe?ry  noise  }PVf?ls  at  quiet  sites  are  much  lower  than  was  thought  here-to-fore .  This  implied 
that  decoupled  explosions  could  perhaps  be  detected  at  lower  yields  than  previously  thought  possible, 
tatterns  o  body  wave  magnitude  were  discovered  which  could  be  contoured  on  the  surface  of  the  globe.' 
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This  implied  that  there  is  a  limit  to  the  precision  with  which  yields  can  be  determined  with  standard 
seismic  methods.  This  has  important  implementations  for  the  verifiability  of  a  Threshold  Test  Ban  Treaty 
and  for  the  methods  which  should  be  used  to  estimate  precise  yields. 

In  FY  1985  tomographic  research  is  continuing  in  order  to  better  outline  the  3-dimensional  structure  of 
the  earth  and  to  gain  the  location  and  yield-estimation  benefits  discussed  above.  Fesearch  is  being 
funded  to  outline  the  geographical  distribution  of  low  noise  sites;  and  to  understand  the  source  of  the 
existing  noise.  These  tasks  should  help  predict  the  locations  of  low  noise  sites.  Patterns  in  body 
waves  are  being  studied  to  understand  the  cause  of  the  patterns:  propagation  through  varying  earth 
structure  or  release  of  tectonic  strain.  Analysis  of  the  tectonic  strain  release  which  affects  surface 
wave  yield  estimates  is  underway  usinq  long-period  body  waves.  This  will  give  us  confidence  in  bias 
estimates  between  Soviet  and  U.S.  test  sites.  Close-in  monitoring  of  underground  tests  at  the  Nevada 
Test  Site  is  helping  to  resolve  issues  of  non-linear  propagation  under  moderate  strain,  of  source 
spectra,  and  of  tectonic  strain  release.  Earthquakes  are  being  monitored  at  close  distances  to  see  if 
their  source  spectra  have  sionificant  differences  from  those  of  explosions.  Theories  of  complex 
earthquakes  are  being  developed.  Such  eartheuakes  may  have  source  spectra  similar  to  those  of 
explosions.  Theoretical  approaches  to  3-dimensional  scattering  and  propagation  are  being  developed  to 
compare  to  model  studies  and  to  finite  difference  calculations.  These  studies  are  of  importance  in 
developing  regional  discriminants  which  are  the  only  discriminants  which  may  be  used  for  weak  decoupled 
explosions . 

The  university  research  program  is  funded  on  a  two-year  cycle.  Thus,  the  work  which  will  be  performed  in 
1986  is  a  continuation  of  that  underway  in  1985,  which  is  discussed  above. 


Project:  MS-1 
Program  Element:  61101E 
USDR&E  Mission  Area": 


Fir  1986  RDTfcE  DESCRIPTIVE  SUMMARY 


530 


Title:  Materials  Sciences 

e:  Pefense  Research  Scieneoc 
Budget  Activity;  1.  Technology-Base 


H. 


PROJECTS  OVER  $7  MILLION  IN  FY  1986; 


problems  which  require^pecialllTtf  i  lfffdfff  s*P}ore  new  materials  concepts,  and  seek  solutions 

^Si,*a^ss  rawsss-r* 

Si  ■ 

cost,  and  fuel  reductions  inaduanceS  „?«?C  “  composite  materials  for  .IhierfnJ  veioM 

addressing  new  fabrication  technolooies  for  fih?  “•  1  J?1?'’  "Mal-matrix  composite  research  if  ' 

^■V??H®5Sa?^^S’s‘iSEai5SF 

laser  countermeasures  materials  (LCMM)  nr™™  ?!  an<?  optical  applications  are  being  evaluated  Thl 
materials  to  defend  strategic  sy  “f  ?  c  b  specific  materials  and/or  combinations 'of 

of  ;n,d;C>t'd  l°  1»riienSek[”ingP*“tt“  S,“L«;1  ffh  )  efpeS^nfa, 

luorication  of  ceramics  is  providina  ontinna  1  w  . S*  .  esearch  in  the  fundamentals  of  solid 
where  conventional  approaches  cannot  be  employed  UpIocess?n  °f  hlgh  temPerature  engines  and  satellites 
electromagnetic  energy  (e.g.  microwaves,  S  beta  LvesII aaLd°UtpS  f°r  pol>""ers  *nd  cerami«  uSJg 
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2 .  Program  Accomplishments  and  Future  Programs: 

a-  FI  .1984  Accomplishments:  In  FY  1984,  significant  advances  were  made  in  materials  research 

efforts  covering  a  wide  range  of  materials  systems  including  metals,  ceramics,  polymers,  semiconductors 
and  composites.  For  example,  progress  has  been  made  in  understanding  the  factors  which  must  be 
controlled  in  the  explosive  compaction  of  ceramics.  In  addition,  chemical  synthesis  routes  to  ceramic 
bodies  using  exothermic  reactions  have  been  used  to  produce  bodies  that  are  95  percent  of  theoretical 
density  with  100  percent  reaction  yield.  In  the  polymer  blends  research,  several  promising  polymer 
systems  have  been  selected  and  synthesized. 

Significant  reduction  of  the  threshold  for  optical  switching/limiting  has  been  demonstrated  in  various 
materials,  including  liquid  crystals  and  semiconductors  used  in  power  and  energy  limiting  applications, 
semiconductor  charge  injection  switches,  and  free  carrier  absorption  devices;  research  programs  in  other 
promising  nonlinear  optical  materials  concepts  for  optical  sensor  protection  have  been  initiated. 

Based  upon  accurate  testing  techniques,  ablative  materials  combinations  developed  in  the  laser 
countermeasures  program  have  shown  considerably  improved  resistance  to  laser  irradiation.  Since  first 
surface  reflectivity  becomes  the  only  parameter  whose  change  can  improve  performance,  it  is  now  possible 
to  predict  optimal  performance  and  therefore  maximum  hardening  capability. 

A  comprehensive  state-of-the-art  review  by  leading  experts  in  the  field  of  material  modelling  and 
large-scale  computer  code  development  was  conducted.  Results  were  used  to  guide  future  programs  designed 
to  predict  the  behavior  of  materials  under  high  strain  rates. 

k.  FY  1985  Program:  Research  to  establish  a  fundamental  understanding  of  the  processes  of 
explosive  compaction and chemical  synthesis  of  ceramics  is  continuing.  In  addition,  several  new  efforts 
to  examine  novel  processing  approaches  to  ceramics  are  being  initiated.  These  include  a  program  to  form 
single  crystal  infrared  domes  to  net  shape  and  a  method  for  using  supercritical  fluids  to  build  up 
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lubricatior^of  £2 If8?  t0  the  fundamentals  of  the  solid 

variety  of  DoD  needs  including  high  temperate  bearing  COncepts  «n  be  selected  for  a 

for  cryocoolers  and  rocket  turbo  pumps.  The  initial'  ef fort*! f1?9®  *  B^te“ites ' . and  bearings  and  seals 

theoretically  on  the  surf  ace  interactions'*^!  tween  ^a^ceramic  a'nd^lubrLant^  ^'^"tally  and 

polymers  combinationsXare1being1blendedCbased°onhtheoret ^ ing, °f  p°!yln'?rs  is  continuing.  Promising 
physica!  properties  of  the  resulfinS  polymer  systems  °ptimum  co"diti°"s  a'd  the 

estabiishing  novel  chemical,  mechanical  and  evaluation  aDnro»rh«  f  A  neW  pro9ran'  is  aimed  at 

adhesives.  The  goal  of  this  effort  is  adhesives  capable  of  wfehfe  L  lmP^fd  hlgh  temPerature  polymeric 
polymers?  ^  ““  °f  ‘^-magnetic  energy  (e.g.  microwaves,  fSf^o^g 

absorbing  striciuies^rbiginninrthirjear^initia^resiaich0^1!3^030^5  in  the  design  of  radar 
DoD  requirements.  *  y  *  Initlal  research  is  focusing  on  an  assessment  of  advanced 

powdered  aluminum  alloysf1  Metal  matrix  Compos!  tel0yS  Wllu  ei?P||lasize  welding  of  rapidly  solidified 
composites  for  space  structures  and  reinforcing  1'i5hraUoyrwitin8U?corMAjdrpI”^K(«?neBlUm 

defense  piobleL^gin^fro^oceln  ^Sics^o^adi^waverin '  th^^  ^  applicabl«  to  a  variety  of 
transferred  to  the  services.  The  effort  to  develop  j  ln  ibe  ionosphere,  is  being  completed  and 

large-scale  computer  simulation  programs  is  being  exDaided^wTfh^™^1^  constitutive  models  for  use  in 
materials  behavior  at  high  strai!  rites  and  Si^cgSnSS'of 'SSf S^a^loS. ‘ C°nCentrating  °"  ■*«“«  of 


UBi 


I 
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s^^nntsi^assre.^  ProMctlon  pro,r“s  a" -» »»*■«">  -y  the 

compaction  TJrr"^  0,,”“ 

used  to  establish  priorities  for  an  annlipahione  r„,,  in  Y  i986*  Results  from  these  programs  will  be 
the  feasibility  of  the  novel  approaches  to  ceramic  nr™  or>  program.  Work  will  continue  on  establishing 
will  continue  to  explore  the  fundamental  int-prarf ’  ^  ocessing.  The  solid  lubrication  of  ceramics  program 
ceramic  and  lubricant  compositions  wiU  be  suqaested"5  ^  3  S°Ud  lubrica"b-  Advanced 

blending  will  focus  on  the  selection  of  1 nr llZ '  fonnulated  and  tested.  The  research  on  polymer 
yield  new  high  performance  polymer  systems  £he  resear  h*"9  Which  wiU  then  bc  optimized  to 

optimize  several  adhesives  for Elevated  temperature  use^n^d*119*1  bemP®*ature  adhesives  will  continue  to 

systems  with  unique  potential  in  rlOOr  aKbiOg  capaMlUy^In^O  Td^ntf fU/*?**' '  SeV?ral  materials 
limitations  will  be  established  and  efforts  tn  ni.-™,,  .  Y  1  1 ...  identified,  fundamental  processing 

rapid  solidification  processing  In  essellllylinllh"  n 1^19 ee^letH  SI  ReS<—h 

emphasize  reducing  processing  costs  and  inrorovino  fract\,™  *  u6,  M  bal  matrix  composite  research  will 

constitutive  models  for  usO  in  larOe  Ocale  OOmOOLO  s?0nift4  9  T?e  effort  t0  dev*loP  improved 

validation  work  aimed  at  understanding  the  response  of  material  to  higj  ratefS  SoLatlo^*"'  ^ 

fabrication  will  be  determined Inj  tilselhatlrelrom ’ "°Vel  ?°"°cpts  for  ceramic  and  ceramic  composite 
development  programs.  Advanced  ceramic  and  so Hd  Pr°misi"?  W1“  be  transitioned  to  exploratory 
transitioned  to  development  oroarams  for  bear?n.f  1“br}Catlon  formulations  will  be  evaluated  and 
high  temperature  adhesives,  electromagnetic  enerav  Drn™cfC'  Research  on  high  temperature  polymers, 
continue,  with  emphasis  on  developing  fundamentallnow^edno"?'  a"d  radaf  absorbin<?  structures  will 

"'>■■■»  on  metal-matrix^composites  f*1?  f"  "Uitary 

ooron,,  tough,  lighttight  .tructur.l  covenant,  for  .irfr.™.TmS."lL98and“p,lo,»ppHof.Kot?i"9 


♦  . 
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Last  Year's 

Reported  Plan 

Current 

Plan 

Milestones 

Early  FY  1985 

Early  FY  1985 

RS  aluminum  alloy  superplastic 
forming  demonstrated 

Early  FY  1985 

Early  FY  1985 

Demonstration  of  rapidly  solidified 
metal  matrix  composite  powder 
technology 

Early  FY  1985 

Early  FY  1985 

Demonstration  of  feasibility  of 
cryogenic  processing  of  polymeric 
binders 

Mid  FY  1985 

Mid  FY  1985 

Demonstrate  the  capability  to 
explosively  form  flat  ceramic 
plates 

Late  FY  1985 

Late  FY  1985 

Production  of  high  purity  aluminum 
nitride 
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Last  Year's 
Reported  Plan 


Late  FY  1985 


Late  FY  1987 


Current 

Plan 

Early  FY  1986 

Late  FY  1986 
Late  FY  1986 


N/A 

N/A 


Milestones 


Develop  theory  to  predict  fracture 
toughness  in  metal  matrix 
composites 

Weldability  of  rapidly  solidified 
aluminum  alloys  demonstrated 

Demonstrate  blended  polymer  system 
with  optimum  physical  and 
chemical  properties 

Prototype  dynamic  mesh  filter 
fabricated  and  tested 

Demonstration  of  concepts  for 
protection  of  unaided  eye 


Sensor  Protecf^^Proiram^^ich^-ransferrerto  the^raJegic  ^DieT*  f*la?ed  t0  the  Elpctr"-0Ptic 
effective  in  FY  1985.  These  milestones  are  not  aDDlicable9t  ®fense  Initiatives  Organization  (SDIO) 
reflected  in  the  DARPA  FY  1985  Descriptive  Summaries  ^  hlS  pr°3eCt  an<*  were  inadvertently 
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H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986: 

„  1:  .-P-r°J>ct  Description:  The  objective  of  this  project  is  to  explore  end  demonstrate  device, 
material,  and  ma  -rial  processing  concepts  which  will  provide:  (1)  new  technical  options  for  implementa- 

t an tia ^increase*  °P^ical  BV8ten,B  *nd  functions  for  information  gathering  and  processing;  and 
(2)  substantial  increases  in  performance,  survivability,  reliability,  and  availability  of  electronic 
components  and  monolithic,  high  functional  throughput  circuits  at  reduced  cost  per  function.  Specific 
areas  of  electronic  and  optical  materials  device  and  Mnaf«ot«ring  s esearch  include  revolutionary  new 
approaches  to  produce  large  area  infrared  sensor  materials  and  devices  for  strategic  and  taetiea]  syB- 
tems;  innovative  processes,  device  design  concepts,  and  computer-based  process  design  aids  for  suhrJcron 

thinUf  i ! m^st  ructures^nhoto^f ***  compound  semiconductors,  electronic  and  optical  polymers,  monomolecular 
thin  film  st  uctures;  photorefracti ve  materials  and  device  development  for  achieving  spatial  light 
modulation?  and  nonlinear  optical  effects  for  optical  computing, 

2 .  Program  Accomplishments  and  Future  Programs: 

a’f  ~T^ i i 8 hmc n t s:  Two  inch  diameter  liquid  encapsulated  Czochralski  (LEC)  grown 
nllrr-.i  ,  «d"iu"  ^“^ide  were  obtained  for  the  first  time.  Careful  analysis  of  heat  flow  mechani 
overcame  long  standing  obstacles  of  crystal  shape  control  ("flash-out")  and  core-hollowing.  High 

ScJLr  E™  ^”4  Ca<""iU"  tell"rtai!  ””  °"  ^o.  »w  band-gap  snbatrate.  by 

2^1i!!!!^r8!-ide  iG*A?l  ixlte^te6  circuit  technology  reached  a  new  record  for  complexity  in  the  US  by 
h  f  krjC®5lon  0ffully  functional  one  kilobit  memory  chips.  This  advance  resulted  from  having 

the  ^caljn?  of  *he  entire  GaAs  fabrication  technology  from  two  inch  diameter  wafers  to  three 
ehe  one  ^  and  solvi"9  *he  Problems  associated  with  applying  direct-step-on-wafer  (DSW)  lithography  to 
n  i  ^  ff 6  l0n9^h  GaAS  fVi°e  technology .  A  substantial  improvement  in  the  yield  versus  the 

gate^chips  * d  ff  curvr  also  resulted,  with  six  percent  yield  obtained  for  these  approximately  2300 
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Initial  theoretical  and  experimental  results  on  charge  collection  in  qallium  arsenide  ira Ac'  u •  K 

Events  Program  anThesSmiC  °^tai"ed  as  Part  of  the  joint  DARPA/Defense  Nuclea!  AgencJ  Single  9 

rise  !  Pf°?ranl-  These  measurements  showed  that  the  tunneling  phenomena  is  greatly  reduced  inV  9 

th“ asMTi. 


Thermodynamic  calculations  led  to  the  discovery  of  new  allov  csvct-nmc  f i 

cussed  ion  beams  from  being  utilized  in  the  fabrication  of  silicon  microcircuits!  P 


The  Stanford  University  Process  Emulation  Model  (SUPREM)  ,  used  by  over  250  industrial  and  om«rnr.«n: 

process  mode l^an^initia?17688  W9S  alS° 

investigations  into  producing  a  GaAs  version  of  SUPREM  were  begun. 


Sansistorn<(PBTrwas0iden tiffed9  ^ ^  ov^rcwth  nepded  to  produce  the  millimeter  wave  Permeable  Base 


SssSsSrSSSs 
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a  new  phototransistor-type  light  detector  based  on  the  punch  through  effect  in  a  MOSFET  (metal- 
oxide-semiconductor-  field-ef  fect-transistor )  device. 

b*  FY  1985  Program:  Materials  and  device  efforts  directed  towards  achieving  millimeter  wave, 
three  terminal  devices  are  continuing.  Emphasis  is  placed  on  utilization  of  velocity  overshoot  to 
achieve  the  carrier  velocities  required  to  implement  such  devices.  Specific  device  structures  under 
investigation  are  the  Permeable  Base  Transister  (PBT) ,  Vertical  Field  Effect  Transistor,  Ballistic 
Injection  and  Drift  Transistor,  and  the  Opposed  Gate-Source  Transistor  (OGST) . 

Research  on  growth  and  processing  of  large  area  mercury  cadmium  telluride  (HgCdTe)  infrared  sensor 
material  is  continuing  its  emphasis  on  the  molecular  beam  epitaxy  method.  Investigation  of  depositing 
device  quality  layers  on  dissimilar  substrates  is  underway.  A  selection  is  being  made  between  the  use  o 
CdTe  or  other  materials  for  large  area  substrates  for  epitaxial  growth  ot  HdCdTe.  Infrared  detector  and 
multi-layer  superlattice  devices  of  CdTe,  HgTe  and  HgCdTe  are  being  prepared  and  evaluated.  These 
layered  structures  are  prepared  by  molecular  beam  epitaxy  (MBE)  and  metal-organic  chemical  vapor 
deposition  (MO-CVD) .  Research  on  the  growth  of  mercury  manganese  telluride  (HgMnTe)  and  related 
compounds  to  study  and  exploit  their  infrared  and  magnetic  properties  is  being  expanded. 

The  program  to  fabricate  spatial  light  modulators  (SLMs)  should  yield  the  first  device,  that  meets  the 
DARPA  program  goals,  upon  completion  of  the  first  microchannel  SI.M.  The  goals  are  a  1  kilohertz  frame 

rate,  a  1  second  storage  time,  1  million  resolvable  elements,  30  decibel  phase  dynamic  range,  and  a 
1000:1  contrast  ratio.  The  program  will  continue  with  two  other  fabrication  efforts;  one  for  a 
deformable  membrane  modulator  and  one  employing  silicon  on  an  electro-optic  ceramic. 

The  optical  materials  program,  to  create  improved  photorefractive  materials  for  light  modulation  and 
nonlinear  materials  for  optical  switching,  will  continue  to  expand.  Exploration  of  monomolecular  film 
applications  and  ionic  polymer  conductors  is  underway.  Organic  polymeric  materials  will  be  incorporated 
into  device  structures  to  determine  operating  characteristics.  The  reactive  atmospheric 
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technique  to  produce  striation-free  barium  titanate  crystals  will  either  prove  to  be  workable 
™  d£opped  fy0"!  the  program.  Characterization  will  begin  on  the  liquid  crystalline  polymers  as  well 
as  on  the  new  disubstituted  divinyl  diacetylene  polymers, 

°f  the.abo''fi  activities  new  analytic  instrumentation  programs  have  been  initiated.  The 
^Proving  both  the  elemental  sensitivity  for  detection  of  unwanted  contaminants  and 
increased  spatial  resolution  to  determine  dopant  fluctuations. 

c.  FY  1986  Planned  Proqram  and  Basis  for  FY  1986  Reauest:  dpiHoo  s _ 

.yM  o  1  mil  lime  tor-wave  op,r,tl,n  will  bfdi^ctri^ari:  ^"olUhlc  " 

implementations  that  contain  both  the  active  and  passive  devices  to  result  in  monolithic  nun-wave  phased 
array  modul.es .  Monomolecular  Langmuir-Blodgett  films  will  be  applied  to  novel  materials  and  device 
structures  to  evaluate  the  passivation  potential  of  these  films  New  analytic  instrumentation  technoloav 
to  increase  the  sensitivity  of  elemental  analysis  will  continue.  Hiqh  vacuum,  in-situ  fabrication  of  ^ 
submicrometer  integrated  circuits  by  combining  various  beam  processing  concepts  in  one  interconnected 
system  will  be  initiated;  initial  emphasis  will  be  on  demonstrating  the  low  Earticleciunts  that  are 
required  for  tenth  micron  technologies  and  the  compatibility  of  various  beam  processing  technoloaies 
Research  on  low  resistance  submicron  interconnect  technology  will  be  expanded!  The  selected  mercurv’ 
cadmium  tellunde/ substrate  combination  will  be  advanced  to  the  demonstration  of  a  large  pixel  focal 
plane.  Other  candidate  infrared  imaging  large  focal  plane  technologies  will  be  evalua^edln  Jarallel. 

Research  efforts  in  superlattices  for  increased  performance  of  digital,  analog  and  special  purpose 

nonl*?no  S^h  ?S  1"frfr®d  detectors,  high  performance  solar  cells  for  space  systems,  and  better 
nonlinear  optical  materials  for  optical  switching  will  be  initiated.  Specifically,  research  on  new 
device  types  such  as  heterojunction  bipolar  transistors  (HBT) ,  high  electron  mobility  transistors  (HEMT) 
and  on  large  optical  switching  arrays  for  optical  computing  that  employ  bi-stable  elements!  cJangeible  ' 
an!ira  facets ,  and/or  tunable  non-linear  gratings  will  be  initiated.  The  development  of  novel 

analog  systems  for  addressing  sophisticated  pattern  recognition  problems  will  be  expanded. 
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Continuing  efforts  include:  novel  materials  growth  concepts  that  yield  compound  semiconductors  with  low 
dislocation  densities;  processing  technology  for  submicrometer  feature  sized  digital  and  analog  circuits; 
three  terminal  device  research  for  millimeter-wave  amplifiers;  growth  and  characterization  of  narrow 
bandgap  materials  for  infrared  focal  plane  arrays;  and  exploration  of  electronic  and  optical  polymers  for 
unique  properties  of  significance  to  DoD  applications. 

d.  Program  to  Completion:  Research  efforts  exploring  the  feasibility  of  specific  new  concepts 
in  devices  and  materials  within  the  Electronic  Sciences  Project  generally  have  a  duration  of  three  to  six 
years.  New  efforts  will  be  expanded  in  technology  applications  of  monomolecular  films,  superlattices, 
electronic  polymers,  and  three  dimensional  circuit  structures.  Exploration  of  revolutionary  in-situ, 
high  vacuum  integrated  circuit  fabrication  will  be  required  to  keep  the  lead  in  electronics  from  evap¬ 
orating  since  conventional  processing  technology  cannot  be  pushed  in  an  evolutionary  manner  to  tenth 
micrometer  dimensions.  Exploration  of  magnetic  semiconductors  will  expand.  The  submicron  materials  and 
device  physics  effort  will  continue  in  FY  1987  and  beyond  due  to  the  far-reaching  operational  signifi¬ 
cance  which  accompanies  success,  and  the  extreme  technical  challenge  involved.  Efforts  in  extremely  high 
frequency  device  and  material  structures  will  continue  beyond  FY  1987  due  to  their  emerging  importance  in 
super-computation,  and  secure  communications  as  well  as  electronic  warfare  (EW) . 


e.  Milestones:  The  milestones  reported  in  the  FY  1985  Descriptive  Summary  have  been  completed 
or  are  expected  to  be  completed  on  schedule: 


Last  Year's 
Reported  Plan 


Current 

Plan  Milestones 


Mid  FY  1985 


Mid  FY  1985 


Demonstration  of 
at  100  gigahertz 
structures 


signal  amplification 
in  new  transistor 
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Last  Year's 

Reported  Plan 

Late  FY  1985 

Current 

Plan 

Late  FY  1985 

Milestones 

Demonstration  of  device  quality 
Langmuir-Blodgett  films  for 
electro-optical  waveguides 

-- 

Late  FY  1985 

Successful  fabrication  and  demonstration 
of  high  speed  two-dimensional  spatial 
light  modulation 

— 

Mid  FY  1986 

Evaluation  of  particle  count  in  vacuum 
processing  environment 

__ 

Mid  FY  1987 

Demonstration  of  the  compatibility  of  all 
necessary  beam  processing  techniques  for 
complete  device  fabrication 

f  ExDlanation  of  Milestone  Changes: 

There  are  no  changes  in  milestones  from  the  FY  1985 

Descriptive  Summary. 
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H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986: 

1-  Project  Description:  The  goal  of  this  project  is  to  develop  the  systems  sciences  that  form  the 
basis  for  technological  aids  to  augment  the  performance  of  Department  of  Defense  personnel.  Problems 
that  have  been  addressed  include:  distributed  group  decision  making  and  group  communication;  analysis  of 
imagery  data;  design  of  control  systems  for  adaptive  suspension  and  other  complex  vehicles;  and  the 
development  of  advanced  bio-chemical  technology  to  allow  large  scale  production  of  biological  materials 
and  structures  with  novel  physical  and  chemical  properties  leading  to  the  enhanced  performance  of 
man-made  devices  and  systems. 

One  technical  initiative  is  in  command  and  control  information  systems.  This  effort  involves; 
developing  a  new  technological  approach  for  the  utilization  of  interactive  graphics  to  aid  in  tactical 
planning  and  tactical  operations;  the  development  of  a  "remote  presence"  system  for  reconnaissance  and 
other  applications  providing  stereo  vision  and  binaural  sound;  and  the  development  of  heuristic, 
analytic,  and  electronic  techniques  to  aid  in  the  increasing  problem  of  high  resolution  synthetic 
aperture  radar  image  analysis  and  tactical  use. 

A  second  initiative  is  in  the  area  of  adaptive  vehicle  technology.  This  effort  will  provide  new  controls 
and  capabilities  for  land-based  travel  over  previously  inaccessible  terrain  using  a  new  control  system 
that  anticipates  the  future  path  using  a  laser  terrain  mapper,  relieves  the  operator  of  responding  to  the 
details  of  that  terrain,  and  adapts  the  suspension  of  the  land  based  vehicle  to  accommodate  to  the 
terrain.  Preliminary  data  to  date  demonstrates  major  mobility  improvements,  e.g.,  a  doubling  of  maximum 
speed  of  travel  over  rough  terrain. 

A  third  initiative  is  in  the  area  of  autonomous  land  navigation.  This  effort  will  provide  a  capability 
for  a  vehicle  to  plan  and  execute  a  cross-country  traverse  of  up  to  50  kilometers.  The  navigation  system 
will  plan  a  route  using  digital  terrain  data  and  will  consider  mobility  characteristics  and  operational 
constraints.  Using  on-board  sensors,  it  will  update  the  database,  perform  local  obstacle 
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avoidance,  and  replan  as  necessary.  Applications  for  an  autonomous  ground  vehicle  include  reconnais¬ 
sance,  target  designation,  and  various  support  missions. 

The  fourth  initiative  develops  and  exploits  the  area  of  advanced  biochemical  technology.  This  effort 
involves:  development  of  ultrasensitive/ultraspecific  chemical  monitoring  devices  for  both  strategic  and 

tactical  application;  development  of  methods  for  the  in-situ  production  of  visco-elastic  biopolymers  for 
enhanced  marine  vehicle  speed,  stealth,  and  sensor  performance;  and  the  fabrication  of  novel,  stable, 
biological  structures  for  broad-band  electromagnetic  defense. 


Program  Accomplishments  and  Future  Programs: 


a.  FY  1984  Accomplishments:  In  FY  1984,  the  56  kilobits  per  second  production  prototype  video 
codec  was  completed .  The  shared  graphics  work  station,  a  means  for  communicating  shared  interactive 
graphics,  was  extended  to  include  hard  copy  as  an  input  media  and  completed.  A  design  study  on  a 
low-cost  video  teleconferencing  system  incorporating  the  56  kbps  color  codec,  the  shared  graphics 
workspace,  and  low-cost  customer  premise  satellite  earth  stations  was  completed,  and  a  system  was 
fabricated . 


A  "remote  presence"  system  incorporating  stereo  video  and  binaural  sound  was  demonstrated  using  a 
teleoperated  vehicle  and  a  fiber  optic  tether. 


In  the  area  of  adaptive  platforms  for  land-based  travel,  the  design  for  a  full-scale  hexapod  vehicle  was 
completed.  This  vehicle  will  weigh  2,268  kilograms,  stand  2.13  meters  high  and  will  be  4.27  meters  in 
length.  It  will  be  capable  of  moving  over  rough  terrain,  non-negotiable  by  conventional  wheeled  or 
tracked  vehicles  at  a  speed  of  13  kilometers  per  hour.  It  will  go  up  100%  slopes,  cross-slope  on  a  100% 
grade,  climb  over  1.83  meter  high  obstacles,  and  cross  2.13  meter  wide  ditches.  In  FY  1984,  fabrication 
of  all  major  components  was  completed.  The  vehicle  control  system,  including  a  unique  laser  terrain 
mapper,  was  tested.  Final  assembly  of  the  hexapod  was  initiated.  The  work  on  control  of  a 
three-dimensional  monopod  was  completed  and  extended  to  a  quadruped.  A  high  energy  density  composite 
flywheel  energy  storage  system  was  demonstrated. 
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As  an  aid  to  the  analysis  of  high  resolution  synthetic  aperture  radar  imagery,  algorithms  for  relating 
image  characteristics  to  scatterer  characteristics,  expert  system  heuristics,  and  feature  extraction 
techniques  were  completed  in  FY  1984.  New  broad  area  search  procedures  were  developed  and  initial 
evaluation  showed  the  potential  for  greatly  improved  false  alarm/hit  rate  statistics  over  current 
systems . 

Advanced  biochemical  technology  research  focused  on  material  production  and  characterization, 
and  early  concept  evaluation.  Accomplishments  include  the  production  of  monoclonal  antibodies  against  a 
variety  of  surrogate  molecular  species;  development  of  synthetic  strategies  for  the  rational 
functionalization  of  individual  elements  in  multi-element  microelectrode  arrays  and  demonstration  of 
molecule-based  transistors  and  diodes;  discovery  of  anomalous  effects  of  adsorption  on  the  direct  current 
conductivity  of  organic  semiconductors  under  pressure  and  demonstration  that  the  specific  binding  of 
antibody-antigen  like  reagents  may  produce  an  extended  effect  on  charge  transport  properties  of  these 
materials;  formation  of  stable  enzyme-molecular  leash  reaction  elements  and  their  incorporation  on 
solid-supports;  development  of  stable  lipsome  structures  for  molecule-based  signal  amplification;  and 
successful  demonstration  of  electrode  passivation  for  field  emitter  tips  in  room  temperature  liquid 
media . 


b.  FY  1985  Program:  There  are  four  major  components  to  the  FY  1985  program.  First,  the  effort 
in  command  and  control  teleconferencing  is  being  finalized  with  the  demonstration  of  a  low-cost  video 
teleconferencing  system  incorporating  the  56  kilobits  per  second  color  codec  and  the  shared  graphics 
workspace.  In  contrast  to  the  best  existing  video  teleconferencing  systems  that  require  1.5  megabits  per 
second,  the  new  system  uses  economical  communications  (about  one-tenth  the  cost  of  current  systems) ,  the 
communications  are  easily  encrypted,  and,  perhaps  most  importantly,  can  function  in  times  of  crisis  where 
bandwidth  will  be  limited. 

Second,  the  first  fielded  concept  demonstration  adaptive  suspension  platform  is  being  completed  and 
evaluated.  This  approach  makes  possible  new  tactics  and  all  weather  operation  now  precluded  and  is 
designed  to  ease  inventory  problems  (many  different  vehicles  for  many  different  missions)  and  training 
problems  experienced  by  military  personnel.  The  coupled  M-113  vehicle  system  is  completed  and  is  being 
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evaluated,  and  transferred.  The  first  autonomous  vehicle  demonstration,  road  following,  will  take  place 
in  FY  1935.  In  this  demonstration,  the  vehicle  navigates  up  to  20  kilometers  on  a  road  at  speeds  up  to 
10  kilometers  per  hour.  Research  will  continue  on  the  vision,  sensor,  and  planning  sub-systems  for  the 
autonomous  navigation  system. 

Third,  ultrasensor  research  is  emphasizing  evaluation  of  ultratrace  target  loss,  noise,  and  component 
reliability.  Attention  is  focussed  on  efforts  to  minimize  non-specific  adsorption  and  the  potential  for 
reagent  cross-reactivity.  Work  with  viscoelastic  biopolymers  should  continue  Phase  I  efforts.  Efforts 
will  concentrate  on  achievement  of  critical  polymer  yields  and  quality  levels,  elaboration  of  general 
structure-function  guidelines,  planning  of  Phase  II  recombinant  deoxyribonucleic  acid  (DNA)  research,  and 
identification  of  critical  issues  for  Phase  II  immobilized  cell  research.  Work  with  recently  discovered 
novel  biological  structures  will  emphasize  efforts  to  enhance  electrical  conductivity  and  structural 
stability. 

Fourth,  prior  work  in  developing  aids,  heuristics  and  algorithms  to  aid  in  the  analysis  of  high 
resolution  synthetic  aperture  radar  imagery  is  being  combined  in  a  concept  demonstration  capability  for 
image  analysis.  The  impact  will  be  to  remove  a  major  bottleneck  in  new  imagery  collection  systems, 
namely  that  the  technology  for  the  collection  of  imagery  far  outstrips  existing  capability  for  the  manual 
analysis  of  images  due  to  limitations  in  the  number  and  capability  of  military  personnel. 

c.  FY  1986  Planned  Program  and  Basis  for  FY  1986  Request:  Research  will  continue  across  a 

broad  spectrum  of innovative  investigations  in  systems  sciences ,  including  development,  demonstration  and 
evaluation  of  analytic  aids  for  high  resolution  synthetic  aperture  radar  image  analysis;  development  of 
techniques  to  enhance  "remote  presence"  for  operators  of  remote  vehicles;  field  demonstration  and 
evaluation  of  an  adaptive  suspension  hexapod  vehicle  including  a  high  density  energy  storage  unit, 
hydraulics,  laser  terrain  mapper,  and  hierarchical  control  algorithms  (the  vehicle  will  be  modified  in 
late  FY  1986  to  operate  in  dynamically  stable  modes  incorporating  the  dynamic  balance  concepts  used  in 
the  three-dimensional  monopod  and  quadruped  systems) ;  continued  research  on  the  control  of  quadruped 
vehicles;  the  use  of  biological  materials  for  the  development  of  ultra-sensitive  tactical  and  strategic 
chemical  detection  systems;  development  of  novel  bio-polymeric  materials  with  significant  mechanical 
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properties  allowing  enhanced  marine  vehicle  speed,  stealth,  and  sensor  performance;  development  of  novel 
biological  structures  with  broad-band  electromagnetic  absorption  and  scattering  properties;  and  the 
demonstration  of  an  autonomous  land  navigation  technology  in  which  a  vehicle  traverses  a  20  kilometer 
obstacle  course. 

d.  Program  to  Completion:  Future  program  content  will  be  determined  by  research  results, 
technology  options  and  operational  problems  arising  in  this  critical  area. 

e.  Milestones :  The  milestones  reported  in  the  FY  1985  Descriptive  Summary  for  FY  1984  have  been 
completed  on  schedule. 


Last  Year's 
Reported  Plan 

Early  FY  1985 


Late  FY  1985 


Late  FY  1985 


Current 

Plan 

Early  FY  1985 
Mid  FY  1985 

Late  FY  1985 


Early  FY  1986 


Milestones 


Demonstration  of  low-cost  video-teleconferencing 
system 

Autonomous  vehicle  road-following  demonstration, 
5  kilometers  per  hour 

Initial  estimates  of  polymer  yield/quality  from 
photosynthetic,  methylotrophic ,  and  h/drogen 
oxidizing  organisms 

Quadruped  operated  at  gallop  gait 
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Last  Year's  Current 

Reported  Plan  Plan 


Milestones 


Early  FY  1986 
Mid  FY  1986 


Integrated  broad  area  search,  vehicle  classification 
force  inferencer,  imager/analysis  demonstration 

Hexapod  tested  to  design  limits 


Mid  FY  1986 


Enhanced  "remote  presence"  system  demonstrated 


Late  FY  1985 


Late  FY  1986 
Mid  FY  1987 


Autonomous  vehicle  obstacle-avoidance  demonstration 

Demonstration  of  synthetic  aperture  radar  (SAR)  image 
analysis  system 


from  late  FYP1985  to  mid  F^lglt^because^further  refdne^^ ion,°f  fc!?e  SAR  in,a9e  analysis  system  was  movec 

sffj.'&riss  ffirs.rrsl 

to  late  FY  1986,  followed  by  system  integration  and  demonstration  by  mid  FY  1987; 

-ld  pi  1985 
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H.  PRfl.lF.aTS.  OVER  $7  MILLION  IN  FY  lflRfl: 

1.  Project  flfl.sr.ript. inn :  The  objective  of  this  project  is  to  develop  the  fundamental  technology 
in  advanced  digital  structures  and  system  and  network  concepts  for  future  distributed  military 
information  processing  systems.  Design  methodologies  and  computer  aided  design  tools  are  being 
developed  for  Very  Large  Scale  Integrated  technology  which  will  reduce  projected  design  time  and 
cost  over  present  methods  and  produce  designs  of  the  quality  and  robustness  required  for  DoD 
applications.  Design  systems  are  being  developed  which  permit  the  designer  to  start  with  a 
high-level  description  of  the  desired  chip  architecture,  and  interact  with  a  computer  to  refine  his 
design,  develop  test  procedures  and  finally  rely  on  the  computer  to  create  a  suitable  layout  on  the 
material  substrate.  Chips  will  be  designed  and  fabricated  to  explore  innovative  architectures, 
including  highly  parallel  structures,  restructurable  logic,  signal  processing  applications  and 
real-time  symbolic  processing. 

System  and  Network  concepts  are  being  explored  for  use  in  future  Communications,  Command  it  Control 
architectures  which  will  lead  to  si*rvivable  systems  which  are  easier  and  faster  to  use  than  is 
currently  possible.  User  interface  techniques  are  being  developed  which  simplify  access  to 
distributed  resources  and  anticipate  the  intent  of  the  user.  Concepts  for  part  it ionable  systems 
are  being  developed  whereby  a  system  can  continue  to  function  at  a  useable  level  of  capability  as 
multiple  separate  pieces  after  being  split  or  prior  to  merging  into  an  integrated  system. 

Techniques  are  being  developed  to  facilitate  resource  sharing  among  computers  and  provide  easy 
construction  of  tailored  service  units  by  the  user.  Diagnostic  tools  and  methodologies  are  being 
explored  to  allow  for  the  rapid  isolation  of  and  recovery  from  network  and  host  failures,  and  to 
provide  dynamic  reconfiguration  of  resources  in  response  to  hostile  environmental  conditions  or 
overload  situations. 

2  .  Program  Ar  comp  1  i  shments  and  Future  Programs  ; 

a.  fy  Acoompl  i shmnnt.s  ■  The  complimentary  metal  oxide  semiconductor  design 

capability  has  been  tested  at  3  micron  geometries  and  is  being  extended  to  accommodate  Very 
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Project:  tfC,r.S.-2 

Program  Element :  S  fl.1  1Q1.E 

USDR&E  Mission  Area:  iSH. 


Large  Scale  Integrated/Very  High  Speed  Integrated  Circuits  (VLSI/VHSIC)  geometries  of  1.2  microns. 
Advanced  design  tools  were  implemented  on  low  cost  microprocessor-based  work  stations.  These  tools 
are  to  be  used  for  the  design  of  VLSI  circuits  having  in  excess  of  100,000  transistors  beginning  in 
FY  1985.  Languages  and  design  methodologies  to  insure  functional  correctness  have  been  developed. 
Design  methods  incorporating  algorithms  that  operate  in  linear  time  and  memory  space  are  being 
developed  in  the  areas  of  layout  analysis  and  simulation.  New  VLSI-based  computer  architectures 
have  been  implemented  coupling  the  best  attributes  of  application,  object-oriented,  and  functional 
languages  to  physical  structure  such  as  data  flow,  pipelined,  and  other  parallel  structures. 

Highly  parallel,  fine  mesh  machine  architectures  were  investigated. 

Experiments  have  been  conducted  to  assess  the  effectiveness  of  internet  fault  detection,  and 
isolation  and  recovery  mechanisms.  Analytical  models  of  the  reliability  and  performance  of 
mulci-net  systems  have  been  investigated.  Research  on  cooperative*  interactive  systems  has  addressed 
issues  of  robust  communication,  explanation  of  system  capability  and  tailoring  of  the  system  to 
individual  needs.  A  voice  annotation  capability  was  added  to  the  multi-media  message  system  for 
document  editing,  and  a  feature-based  voice  capability  for  large  vocabularies  was  shown  to  be 
feasible.  Experiments  were  conducted  to  dynamically  migrate  distributed  processes  across  hosts,  and 
experimentation  with  dynamic  resource  reservation  techniques  were  conducted.  An  automated  network 
management  strategy  was  designed,  and  the  concept  of  part itionable  software  systems  was  explored. 

b.  fv  iQHfi  Program  Design  capabilities  for  small  geometry  complimentary  metal  oxide  and 
gallium  arsenide  semiconductors  are  being  developed  and  tested.  Circuits  having  in  excess  of 
100  000  transistors  are  being  designed  for  implementation  of  advanced  computing  architectures. 

Wafer  level  circuits  having  a  complexity  of  over  one  million  transistors  are  being  explored 
Advanced  computer  architectures  implementing  high  level  application  oriented  languages  are  being 
investigated.  Highly  parallel,  fine  mesh  machine  architectures  are  being  demonstrated.  Work  is 
continuing  on  scaling  design  methods  to  accommodate  reduced  geometries,  higher  performance,  and 
increased  complexity. 


Title:  Advanced 
Title:  Defense  .B 
Budget  Activity: 
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The  cooperative  interactive  system  components  are  being  integrated.  Research  in  the  use  of  voice  to 
support  interactive  user  interfaces  is  continuing  with  the  use  of  both  feature-based  and 
template-based  approaches.  A  distributed  kernel  for  partitioned  software  systems  is  being 
developed  and  partitioned  system  operation  is  being  demonstrated.  Special  programs  called  agents 
are  being  developed  to  assist  the  user  in  using  partitioned  systems  and  in  dealing  with  unfamiliar 
operating  systems.  Network  partition  recovery  is  being  demonstrated;  experiments  with  dynamic 
resource  reservation  are  continuing  and  resource  reservation  concepts  will  be  extended  to  the 
internet  system.  Automated  network  management  techniques  for  performance  tracking,  fault  detection 
and  isolation,  and  degradation  detection  are  being  integrated  into  an  experimental  internet 
monitoring  and  control  system.  Design  of  an  initial  automated  resource  management  system  is 
beginning.  Protocols  for  efficient  use  of  high  bandwith  local  area  networks  are  being 
investigated . 

c.  FY  IQftfl  Planned  Program  and  Basis  fnr  FY  TQBfi  Bequest:  Very  Large  Scale  Integrated 
(VLSI)  architecture  and  design  efforts  aim  to  develop  an  integrated  capability  for  the  design, 
fabrication,  and  test  of  integrated  circuits  containing  in  excess  of  a  million  gates.  Efficient 
design  systems  for  negative  metal  oxide,  complimentary  metal  oxide  and  gallium  arsenide 
semiconductors  will  be  demonstrated.  Designs  will  be  scaled  to  submicron  dimensions.  Innovative 
architectures  and  testing  procedures  for  use  with  VLSI  will  be  developed.  Design  tools  will  be 
developed  to  support  advanced  automation  techniques  for  combined  electronic  and  mechanical 
piece-part  assemblies.  Research  in  cooperative  interactive  systems  will  provide  a  methodology  for 
building  information  services  which  share  a  natural,  easy-to-use  interface  that  is  consistent 
across  different  systems.  User  interfaces  will  be  provided  that  maintain  the  underlying  consistency 
of  a  workstation  environment  while  customizing  that  same  environment  for  specific  users  using  a 
semantic  model  of  available  functions  and  data.  Work  in  combining  natural  language  and  graphics 
presentations  will  begin.  Capabilities  will  be  developed  to  incorporate  continuous  speech  as  an 
integral  component  of  user  interfaces.  The  use  of  automated  techniques  for  monitoring,  control  and 
operation  of  the  internetwork  environment  will  be  demonstrated.  Network  partition  recovery 
techniques  will  be  made  more  robust  and  evaluated.  Partitionable  software  systems  will  be 
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,  ,  , ; __  e  u/oii  oc  surviving  unscheduled  network  disruptions. 

.ill  be  coJ.Pl eted  and  tested  under  tejl-ti.^dynajic.le.d^ 

Sr^;0:V.d^Sfc^SdSy^;rSr5nr?eJ:iScSr^SIeil.?^itectu?eS. 

disciplines . 

Mechanical  design  systems  will  be  c°upled  with  ®^®^^tgleX^p®astsUwi ll^^placld  on  integrating 
demonstrate  demand  manu factur ing  °f  ^aCture  and  support  of  total  systems.  Experimentation  in 
total  system  designs  to  faciiitate  manufacture  J[?or  emphasis  placed  on  rapid  prototyping  of 

advanced  computing  architectures  wil  ,  Vftrv  Large  Scale  Integrated  architecture  and 

very  high  performance  speciai  PurPOse  ">a< c^' f^teg^ated^apabi  1  i  t  ies  for  the  design,  fabrication, 

design  efforts  will  focus  on  development  of  integrated ^apaoiii^.^  g  ^  fQr  the  rapid 

and  test  of  integrated  circuits  contain  ng  in  ®|sj!0°£  ty  Research  in  speech  will  produce 
prototyping  of  systems  containing  c»[cuits  ^  simple  functions  such  as  data  base  retrieval  and 
connected-word  speech  systems  that  tp1]ieent  user  interfaces  will  combine  natural  language  and 
machine  operating  system  commands.  ^^“^^^icipate  work  session  scenarios  will  be 

surviv“ble  syste"s 

e  .  Mi  1  Bct.nnfi.l: 


Last  Years 's 
Reported  P-l-an 

Late  FY  1984 


Current 

Plan _ 

Mid  FY  1985 


Mi  1 nstnnes 

Demonstrate  multi-processor  containing  1000  processors. 
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Last  Years  s 

Reno r ted  Plan 

Current 

■Elan 

Milestones 

Mid  FY  1985 

Mid 

FY 

1985 

Demonstrate  Very  Large  Scale  Integrated  circuits 
containing  l  million  transistors. 

Mid  FY  1985 

Mid 

FY 

1985 

Demonstrate  Very  Large  Scale  Integrated/Very  High  Speed 
Integrated  Circuits  CMOS  design  capability. 

Late  FY  1985 

Late 

FY 

1985 

Demonstrate  automated  resource  management  techniques. 

Late  FY  1985 

Late 

FY 

1985 

Demonstrate  one  company-level  simulation  network’  begin 
second  local  area  simulator  network. 

Late  FY  1986 

Late 

FY 

1986 

Demonstrate  Gallium  Arsenide  design  capability. 

Late 

FY 

1986 

Demonstrate  combined  Engl ish/graphics  user  interface 
capabilities. 

Late 

FY 

1986 

Demonstrate,  via  simulation,  algorithms  for  data 
reconstitution  with  mininal  error  and  minimal 
communications  between  models. 

“ 

Late 

FY 

1986 

Demonstrate  demand  manufacture  of  Integrate  Circuits 
components  based  on  functional  specification. 

— 

End  FY  1987 

Develop  design  techniques  for  integrated  systems. 
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f.  F.xplanat.inn  of  Milestone  Changes :  Construction  of  a  multiprocessor 
processors  was  delayed  to  allow  production  engineering  of  circuits  to  achieve  the 
and  reliability. 


having  over  1000 
necessary  yield 
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un i vers i t fes° ^o' provide  iUca  1* fundlmenta  1 1  research3!  strefngth?ni"g  the  capabilities  of  U.S 

maintaining  a  base  of  modern  computing  resources  In  addit  ion™!  t  *  i  s  ^oces^lng  j?y  Providing,  and 
computer  techniques  for  normal  robotics  and  or  it  is  focused  on  developing 

highlighted  by  the  Defense  Science  Board  as  a  critical  a^ea  fSrinvestment^f  ar?a  Was 

leadership  in  information  processing  is  to  be  maintained  Fx^t  nl  n1  f  the.u-S;  technology 

SK5?iiS  ?o°Cer°unive^iUefperformingPDoC  £  £  “ 

H-SMi.!:  real  ization'ninitheP?or^  ^fnvi^Sal  moi^ls^^h^P° 

by  computers  of  3-dimensional  scenes  which  can  be  derived  from  i  and  representation 

high-resolution  graphics  systems  will  be  u-ed  to  aid  n  fhf  2  se?s°r  information.  Additionally, 
provide  a  graphical  representation  of  objeMs  described  b5i n To 1 i  °?mplex  and  to 

providing  automated  assistance  for  manual  tasks  Shich  are  JlSjoSs^'liL-coS.iS'lSd”??"^"^1’1' 


' 


i 
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2  .  £RnnRAM.  ACCflMPl.T.SHMENTS  ANP)  FUTLRF.  PROGRAMS  ■ 

a-  FY  lfl«4  Ar.r.nmpl  ishmnnt.s :  The  experimental  computer  resource  modernization  effort 
placed  state-of-the-art  equipment  at  a  total  of  ten  universities,  along  with  appropriate 
maintenance.  Equipment  included  symbolic  processing  machines  with  large  address  spaces  and 
high-performance  graphic  capabilities,  file  servers,  network  gateways,  and  local  network  hardware 
A  real-time  controller  for  advanced  manipulators  with  the  interfacing  of  the  controller  to  a 
tactile  sensing  f-jbotic  hand  has  been  demonstrated.  Work  was  initiated  on  the  development  of  a 
spatial  reasoning  system,  autonomous  navigation  processes,  and  real-time  3-D  scene  understanding 
including  stereo  perception,  laser  ranging,  and  optical  flow.  The  results  of  research  in 
describing  shape  has  been  applied  to  the  prototyping  of  single  objects  based  on  their  mathematical 
description.  An  effort  in  the  use  of  beta-splines  to  represent  and  modify  geometric  shapes  has 
been  initiated. 


b  EX-liiftfi-Prngram :  State-of-the-art  computing  resources  are  being  provided  and 
maintained  at  critical  research  laboratories,  and  research  efforts  in  the  area  of  robotics  are 
continuing  Spatial  reasoning  is  being  applied  to  a  follow-on  effort  to  implement  spatial 
representation  in  a  low-cost  mobile  robot  that  is  capable  of  roaming  a  shop  floor  and  emptying 
scrap  and  part  bins  while  also  filling  stock  bins.  Work  in  robotic  control  and  manipulators  is 
continuing  and  new  work  on  robotic  planning  and  scheduling  and  robotic  instruction  is  being 
initiated  Techniques  for  autonomous  passive  navigation  based  on  landmark  and  obstacle  recognition 
are  being  developed.  Tradeoffs  in  tactile  sensing  techniques  and  methods  of  control  of  grasping 
devices  are  being  investigated  with  regard  to  accuracy  and  grasp  stability. 

C.  £y_La&fl_£l annftri  Program  and  Basis  fnr  FY  Iflftfi  Request,-  Key  universities  will 

continue  to  be  supplied  with  advanced  computer  resources  and  supporting  maintenance.  By  this  time 
the  price/performance  ratio  of  symbolic  computers  will  substantially  decrease  as  new  competitors 
enter  the  market  In  this  year,  most  of  the  resources  will  go  to  locations  that  have  not  been 
major  recipients  of  equipment  in  the  recent  past.  More  complex  tasks  will  be  assigned  to  the 
factory  floor-roving  robot.  Work  in  robotic  perception,  manipulation,  and  control  will  progress  to 
the 


i 
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Title-.  ynHarnj  nation  Tftf.hnf)  1  ngy_ 
Project  a  r,CS-X  Title:  nofpnsR  Pocparch  SclilDCflS- 

Program  Element:  a.fU  HUE  Budget  Activity:  1  Tprhnnlnpv  Rasa 

USDR&E  Mission  Area,  5^0- 


lister  sssiM  JiSui1*  °f"°Sot?ble 

conti„u«  KSKK 


Mi  loct.nnp.s: 


Last  Year's 

Current 

OppnrtPfl  Plan 

Plan - 

***"“"* 

Mid  FY  1985 

Mid  FY  1985 

Continue  computer  resource  modernization 

Late  FY  1985 

Late  FY  1985 

prototype  user-mediated  robotic  planning  system. 

Mid  FY  1986 

Demonstration  of  manipulator  parts  insertion 

Late  FY  1986 

Initial  demonstration  of  a  mobile  shop  robot. 

Mid  FY  1987 

Demonstration  of  robotic  planning  for  autonomous  navigatron 

Late  FY  1987 

Develop  techniques  for  high-level  robotic  instruction. 

f  f-ypUnatinr  a£  milestone  changes:  Not  Applicable 


Program  Element:  #62101E 
USDR&E  Mission  Area:  530 


A-  RESOURCES:  ( $  in 


Project 

Number  Title 
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Title:  Technical  Studies 

Budget  Activity:  1.  Technology  Base 


FY  1984 
Actual 


FY  1965 
Estimate 


FY  1986 
Estimate 


FY  1987 
Estimate 


Additional  to 
Completion 


TOTAL  FOR  PROGRAM  ELEMENT  91,200  91,500  91,800  $2,000  Continuing 


Total 

Estimated 

Cost 


N/A 


n-  P-RIEF  DESCRIPTION  OF  ELEMENT  and  MTS^tom 

studies  and  analyses  in  support  of  the  Office  of  eh  m*.  pr°gram  Provides  independent,  topical  in-depth 
Engineering  (OUSDR&F)  ,  and^ts  various  component  offices"  llTto?  ^ 

by  the  directors  of  Command,  Control  and  Corramirir^  ^ '  Each.y°ar  most  urgent  subjects  are  chosen 

Lardenth  RGEearCh  a',d  AdVan"ed  Techno^ogy^ ^“thers  'The  ?ns?it,  ?ndfTheater  N-^ar  Forces,  Tacti^6 
in  depth  answers  to  current  and  anticipated  future  nrnti  6  Inst^tu^e  for  Defense  Analyses  (IDA)  provides 
rational  judgements  and  decisions.  P  problems  assisting  the  decision  makers  to  make  more 

D-  OTHER  APPROPRIATION  FUNDS;  None. 

to  pr^IiFl^ijl||fentT5ctivUieErofr0USDRSEer  sSecif  ■ element  is  related  to  and  contributes  data 

of  the  Deputy  Under  Secretaries,  Defense  Research  andr  offJce8  that  have  been  supported  include  those 
Communications  and  Intelligence;  Acquisition Engineering  (DUSDR&E)  for:  Conmand,  Control 
Warfare  Programs;  and  Strategic  and  Theater  Nuclea^Forces?*'’33^  ^  Advanced  Technology;  Tactical 
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Program  Element:  *62101E 
USDR&E  Mission  Area:  530 


Title:  Technical  Studies 

Budget  Activity:  1.  Technology  Base 


AF;iiH^nTE?irglnLB(FFRS!%m??rCh  iS  Perf0n»ed  ^  the  In8titute  for  Defense  Analyses  (IDA,  , 

G .  PROJECTS  LESS  THAN  $7  MILLION  IN  FY  19 86 : 

In  FY  1984,  IDA  performed  tasks  in  areas  related  to  strategic  systems;  major  tactical  air  and  land 
resJarchS^IV?d  "a™1  ”arfare  Problems;  problems  intne  management  of  basic  and  applied 

Department  of  Defense?  tec;hnology  and  issues  associated  with  resource  allocation  management  in  the 

IDA  performed  several  analyses,  generally  with  work  deadlines  having  to  do  with  the  President's  Strateoic 
Defense  Initiative.  One,  for  the  Director  of  the  Joint  Staff,  concerned  the  policy  implications  of 
nrnv?dertnh  a . feu^lble  near-term  system.  Another,  for  the  Strategic  Defense  Initiatives  Office 
a  pilot  a^hi?ectnre.rC9ar  9  aVflllable  techn°l°gies  in  the  near  and  mid-term  to  assist  in  the  design  of 

IDA  performed  a  co,.arative  analysis  of  U.S.  and  Soviet  ASAT  systems,  with  particular  reference  to 
countermeasures  that  might  be  employed  by  either  side.  F  e  to 

incr£L?n«\hl  r; B  «nd  computing  technology  IDA  assisted  in  the  development  of  a  strategy  for 

increasing  the  rate  at  which  emerging  computer  technologies  are  adapted  by  the  Services  to  militarv 

ffi  1ie:tihi"h-o;ier^uterh?  ""5*“  t0  °°°  ln  th«  —  kl.3oJ  info^TdeJarS^  of  Ada, 

li  igh  u  J  ^fut«  language  now  mandated  for  all  mission-critical  systems.  A  principal 

W1SK  1  in  1Ch  Plflycd  fl  k*y  role  was  the  application  of  Ada  to  the  Worldwide  Information  System 
IDA  assistance  to  the  International  Programs  and  Technology  Office  of  USDR&E  continued  in  the  arM 

c  wh3i°hr  {??trib,,lt*0nS  W"re  made  tD  the  hi^y  successful  Coordinatingecommitteea?COCOM, 

UchnolSw to  Jl.SS b?£"SI?i£.“  Pt“"  °f  r“les  £,VOrCd  by  tb'  U-S-  '«  •»">«  of  computer 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I62101E 
USDR&E  Mission  Area:  530 


Title:  Technical  Studies 
Budget  Activity:  1 .  Technoloc 


swM's:  awswasfBBas  2:  ss.“ 

”  tCl“”'  “  ”1Ut"''  •>’*“”  ■  •«  of  rec«Xlo„”  L«  beine^followe^through  bJ'SSX?’  " 

SrSs  K.f.K.rv' the  ‘“'"'“on  „£  Km 

helping  the  U.S.  and  NATO  develop  appropriate  r  „  Wl1,1  contlnuc  to  play  an  important  part  in 

Pact  air  threat  thru  the  1990 ' s°P  Important  work  was^l so  done"  WeaP°nS  Eystems  tD  defeat  the  Warsaw 
of  Warsaw  Pact  forces  in  the  area  behind  the  immediat^battle ,  /  pr?gram  concerned  with  attack 

Technologies  (ET)  initiative  of  Secretarv  b?^tle  area’  This  relates  to  the  Emerging 

for  a  geLral  appreciation  of  what  kiidsyo?  sJst«msrii°whSt  NAT°  a\lies-  This  work  will  forrAhe  basis 

(mainly  Soviet)  follow-on  forces  before  they  can  "reach  the  hltH lnatlons  !ran  *?e  effective  in  stalling  WP 
■*aSUr0S  °£  h°“  of  »«*  forces  ,„S  syste.s  oSdeAloatTlSr I”?”* 

helicopters, WdeJeloP^en^1oI1aWIi^Ier)nmireereUabIe1coSirol°PialtrnapiVt  niXeS  °f  SC°Ut  and  attack 

assistance  in  the  development,  execution  and  ePalCatiCn If ral  European  airspace  in  war, 
Commanders  in  Chief,  U.S.  Army  and  U.S.  aE  EorCe “!!  Sr^e?°Sd  otL^  ^  ^  °f 

study  of  the^ application  of ^e^ tCChCClCg^t^th^CrCblemP^^^  ^  3  Varfety  of  forms'  including  a  major 
maintainability  of  weapons  and  suddoM  nL  ,  of  lmProvln9  the  reliability  and 

overhead  costs  to  total  costs  in  aircraft  manufactS iPo'Ahe^ff'A'3  !tudy°f  the  relationship  of 
ultimate  costs,  and  an  evaluation  of  the  Defense  Economic Selling  SyJtimf  °f  COmpetition  on 


FY  1986  KDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I62101E 
USDR&E  Mission  Area:  530 


Title:  Technical  Studies 

Budget  Activity:  T~.  Technology  Base 


technology  ^^^^0^0^!  ^ncLding'advaLJrLtLlaU ,  ^IcJtro-opticarLns^s^ti^0  °n„deffnse 

gSSsssssssasa, 

of  "o6to“„ILi”Li;^yiE[Sar?^iLaLJ";^  S'",”^ted-  bsn^  th“  “  »“1  »*  a 

for  Research  and  Advanced  Technoloqy  Tactical  w arfarp  p  e  0fflces  the  Deputy  Under  Secretaries 

aod  Command ,  Conttoi^SSJSJSJ'.S'miuiSSi' 

.mporcanf  at  that  time.  ft  in  planned  and  «rpoc°«3  VlTS  S5&5” 

1  ■  Pasic  materials  research,  especially  materials  of  interest  to  SDI . 

Secretary  li  ^..Sr^^^iS^rSSSSS.r1'1*”  ^  ° "  “»»«  °f 

units  and  related  issues?  VOTb  on  Central  European  aii-space  control,  identification  of  ground  control 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  f 62101E 
USDR&E  Mission  Area:  530 

4.  Continuing  work  in  support  of  Deputy  Under  Secretary  of  Defense  (IPN)  in  the  area  of  export 

cor  trol . 

5.  Continuing  work  on  the  application  of  new  technology  to  improve  reliability  and 
maintainability  of  weapon  systems. 

H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986:  Not  applicable. 


Title:  Technical  Studies 

Budget  Activity:  1 ■  Technology  Base 


Vw*. 


I 


FY  1986  RDTSE  DESCRIPTIVE  SUMMARY 


Program  Element:  #61103E 
USDR&E  Mission  Area:  530 


^le:  Un|verslty  Research  Initiative  fNEW  START) 

Budget  Activity:  1.  Technology  Base' - - - - 


RESOURCES :  ($  in  Thousands) 


Project 

Number 


Title 

TOTAL  FOR  PROGRAM  ELEMENT 


FY  1984 
Actual 


FY  1985 
Estimate 


FY  1986 
Estimate 


FY  1987 
Estimate 


Additional 
to  Completion 


Total 

Estimated 

Costs 


$  6,250  $  12,500  $  25,-000  $  43,750 


B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  mtcctom  uicn.  »Li. 

initiatives  in  sciences  and  technologies  of  dSisSitrltid  ^ootenH^rr  university  based  research 
Department  of  Defense  (DoD) .  The  focus  is  on  i nterdf potentlal  iong  term  significance  to  the 
which  promise  unique  and  innovative  technological  breakthroughs  £esParrh . thrusts  of  three  year  duration 
future  DoD  systems.  Specific  technical  areas  to  be  address*^?  f°r,USR  ln  thp  design  and  fabrication  of 
and  thin  film  multilayer  semiconductor  and  ele^ro-optic  structures^!  ?r°W!h  °f  "eW  bulk  sinple  crystal 
(machine  and  artificial  intelligence)  to  the  desiqn  and  fSn  application  of  expert  systems 
innovative  chemical  synthesis  of  new  ceramics;  surface  ch  mical!??eof  COmpIeX  parts  and  materials; 
wear;  advanced  materials  and  devices  from  biology;  university  intPrfli^  n?  •  "rlction '  lubrication,  and 
research  and,  data  storage  concepts  and  media  ?  interdisciplinary  centers  for  composites 

instrumentation  as  well  as  faculty,  gradult!  fellowship!*™!!  addrPsses .  funding  for  equipment  and 
necessary  to  execute  the  project.  9  '  1  ships  and  research  assistantships  and  materials 

C’  JBffi  EL  »85  DESCRIPTIVE  SUMMARY:  „„t  Applicable.  T„i»  i«  ,  no„  ,tart  py 

D"  0THER  APPROPRIATION  FUNDS:  Not  Applicable. 

befeaae.  Thia  project  pill  atrl„,th.„  the  DPS  SSns  e»C.t.”i,nj"byS1’„nJp""”'  *° 


”  RDT&E  descriptive  summary 


Program  Element;  I61103E 
USDR&E  Mission  Area:  530 


high  leverage  scientific  opportunities^ ill  ga^i^he^x7^ ?' °iplinary  efforts  which  exploit  emerging 
Program,  meet  threats  of  foreign  dominati^  0?^  ^tSCa^S 

'  Thls  ProiGct  will  be  performed  by  universities  selected  on  a  competitive  basis. 

focuST*  re^Pa^h  ^epts  ^iTsi  t  f  iciinJly  elrly  ^age^f^-JeT8  de?°n?e  relevant'  innovative 

on  th"  Hf"r---rL--^n^-en?dits 
L  Trage  scientific  Opportunities  which  address  uJaeSt  defen  h<?  °PPortunity  to  exploit  emerging, 
national  research  and  development  program,  and  meet  th™!?  defense  needs,  fill  large  gaps  in  the 

?L St3rt.Vn  FY  19R6  include:  semiconductor  and  el^tro  ontf  f!^^n  domination.  Initiatives  planned 
5a,1,  gr°wth;  application  of  expert  systems  to  the  desian °f  f c.ll“lk  *ln9le  crystal  and  multilayer  thin 
advanced  materials  and  devices  from  bioloov*  plpr-trmi5  ,a"d  fabrication  of  complex  parts  and  materials- 
interdisciplinary  centers  for  composites  ^e^eaich  St°rage  technology;  anduniversity 

t0  the  aGad--  community  through  Coerce 

meetings  Short  draft  planning  pJcposah  win  bt  1  7?"“'  at  conferences  and  other  appropriate 
team  will  select  the  best  for  small  awards  to  partiallv  snn0m  ?hlch  a  government  technical  evaluation 

n  icipated  that  at  least  one  award  will  bpPmade  inVfnnPPOr  costs  of  preparing  formal  proposals.  It 
above.  Initial  funding  will  emphasize  acouisitTnn ,  ;  5  °f  morG  of  thp  initiative  areas  described 

eruipment  necessary  for  the  research  efforts^  and  estfblfshm51?"  fnd  fabrication  of  state-of-the-art 
lowships.  Subsequent  years  also  will  maintain  an  equipment  s^port^vel  US-^ercP 3t^tShips/ 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I61103E  Title:  University  Research  Initiative  (NEW  START) 

USDR&E  Mission  Area:  530  Budget  Activity :  1 .  Technology  Base 


annual  funding)  to  provide  for  maintenance  and  updating.  Proposal  selection  criteria  will  include: 
originality  and  potential  impact  of  proposed  research  including  the  degree  of  interdisciplinarity; 
demonstrated  quality  of  research  staff  and  graduate  students  as  evidenced  by  prior  and  on-going  research 
achievements,  especially  in  materials  research  pertinent  to  the  proposed  effort;  university  commitment  to 
the  research  area  as  evidenced  by  facility  investment,  faculty  tenure  track  appointments,  and  research 
support  from  other  sources;  the  extent  to  which  industrial  interactions  are  evident;  and  viability  of  a 
long  term  plan  to  develop  support  for  continuation  of  the  effort  as  the  DARPA  effort  nears  completion. 

A  second  competitive  round  seeking  research  efforts  in  the  initiatives  described  above  will  be  executed 
in  FY  1987.  Additional  initiative  areas  will  be  considered  such  as  mechanical  behavior  of  composite 
materials,  synthesis  of  new  materials  with  tailored  electromagnetic  properties,  chemistry  of  highly 
energetic  materials,  ultraviolet  and  visible  laser-material  interactions,  and  integrated  optoelectronic 
circuit  design  and  processing.  Research  efforts  initiated  in  FY  1986  will  complete  purchase  and/or 
construction  and  installation  of  instrumentation  and  equipment  phases  and  achieve  full  level  of  research 
operations  by  the  end  of  FY  1987.  Research  accomplishments  will  be  forthcoming  from  these  efforts 
beginning  in  mid  FY  1987. 


H .  PROJECTS  OVER  $7  MILLION  IN  FY  1986;  Not  Applicable. 


F'Y  1986  RDTS.E  DESCRIPTIVE  SUMMARY 


Program  Element:  f 62301E 
USDR&E  Mission  Area:  530 


A.  RESOURCES  (Project  Listing) :  ($  in  Thousands) 


Project 

FY  1984 

Number 

Title 

Actual 

FY  1986 

TOTAL  FOR  PROGRAM  ELEMENT 

207,734 

ST-1 

Advanced  Strategic  Concepts  6. 
Strategic  Technical  Analysis 

5,599 

ST-2 

Space  Surveillance  &  Advanced 
Optics 

17,457 

ST-3 

High  Energy  Laser  Technology 

63,983 

ST-4 

Strategic  Deterrent 

6,863 

ST-5 

Strategic  Delivery  Vehicles 

14,904 

ST- 6 

Warning  Technology 

13,805 

ST-7 

Special  Applications  Technology 

15,198 

ST-8 

Space  Object  Identification 

1,875 

ST-9 

Submarine  Laser  Communications 

18,952 

ST-10 

Strategic  Computing 

49,098 

ST-11 

Intelligent  Systems 

-0- 

I 


Title:  Strategic  Technology 

Budget  Activity:  1  ■  Technology  Base 


FY  1985 
Estimate 

FY  1986 
Estimate 

FY  1987 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

165,750 

254 ,400-/ 

315,1 00—^ 

Continuing 

N/A 

3,850 

4,600 

4,400 

Continuing 

N/A 

-0- 

-0- 

-0- 

-0- 

185,682 

-0- 

-0- 

-0- 

-0- 

402,590 

-0- 

-0- 

-0- 

-0- 

37,334 

16,309 

10,000 

21,900 

Continuing 

N/A 

10,400 

-0- 

-0- 

-0- 

96,391 

6,791 

10,000 

25,600 

Continuing 

N/A 

-0- 

-0- 

-0- 

-0- 

39,016 

34,900 

28,500 

5,700 

-0- 

N/A 

72,000 

142,000 

150,000 

Continuing 

N/A 

21,500 

25,400 

32,100 

Continuing 

N/A 

FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  U62301E 
USDR&E  Mission  Area: 


530 


Title:  Strategic  Techno lnm, 
Budget  Activity:  n~fechnoloay 


Project 

Number 

ST-12 

ST-13 


Title 

Quantum  Electro-Optics 

Strategic  Air  Cruise  Missile 
defense 


FY  1984  FY  1985  FY  1986 
Actual  .  Estimate  Estimate 


-0- 

-0- 


-0- 

-0- 


23,500 

10,200 


FY  ] 987 
Estimate 

41,000 

34,400 


Total 

Additional  Estimated 
To  Completion  Costs 


Continuing 

Continuing 


N/A 

N/A 


Of  the  President's  ini  tiatiie^n  Stratea  pr^q^'"r'  element,  are  included  in  FY  1985  and  the 

the  program  elements  making  „p  that  Sui'tJve  *"d  f““«  V"  are  being  r«,S£tSS in"Jve?.?"? 

to  support  the  Office  n/thn  n  conversely  the  technological  imolicatinnc!  f  t^le  lmPllcati°ns  of  new 


F’Y  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  <62301E 
USDR&E  Mission  Area:  530 


Title:  Strategic  Technology 
Budget  Activity:  1 .  Technology  Base 


The  Strategic  Delivery  Vehicle  Project  in  FY  1986  will  integrate  emerging  aircraft  materials, 
propulsion,  fuels  and  aerodynamics  technologies  into  the  design  of  an  advanced  air  vehicle  capable  of 
either  sustained,  endo-atmospheric  hypersonic  (mach  25)  cruise  or  single  stage  to  orbit  operations.  The 

ilv«H^t!i1Ch/UfentlS  fuPersonlc  and  hypersonic  air  breathing  propulsion  systems  will  be 

investigated  and  advanced  technologies  applied  to  reduce  or  eliminate  current  limitations. 

The  Warning  Technology  project  consists  of  Detection  of  Aircraft  -  HI -CAMP  (TIARA)  (transitions  to 
S  ll2  p-;7  ln/V  19861  >  Pointing  -  (T„l  E„=rild)  to 

Tr?et  IfT  Icnr?  FY  1986,I  and  Detection  from  Space  (transitioned  to  the  President’s  Strategic  Deterrent 
determination  Of  ln  Prograni  Element  63220C).  Detection  of  Aircraft  includes  the 

"  at  of  Fhe  Inf”red  IR)  signatures  of:  (1)  strategic  aircraft  (primary  target)  and  cruise 
Inf  ilfih  2  intercontinental  and  submarine  launched  ballistic  missiles;  (3)  ground  and  sea  targets- 
a-id  (4)  the  natural  and  perturbed  backgrounds  against  which  these  targets  are  observed  from  a  spaceborne 
or  airborne  IR  surveillance  sensor.  This  program  will  provide  the  data  base  for  the  design  of  advanced 

consist^of1^3^*2  SrtemVne  "i!;11  gUlde  th®  develoPmont  of  the  technology  base.  Detection  from  Space 
consists  of  the  development  of  the  core  technology  for  space-based,  multi-mission  radar  concepts. 

The  Special  Application  Technology  Project  in  EY  1986  consists  of  two  major  thrusts:  St-ategic 

*PnS  and  the  Aco“stic  Charge  Transport  (ACT).  Strategic  Communications  is  composed  of  several 
prllnaiT  oa<r  bein9  a  vertical  Very  Low  Frequency  (VLF) /Extremely  Low  Frequency  (ELF) 
transportable  communication  system.  This  is  a  balloon  supported  vertical  dipole  antenna  that  can  be 

thTnucSar  sub^arlnffle^  SUrViVable  VLF/ELF  Urgency  Action  Message  (EAM)  delivery  system  to 

ti^hn?OUSti^CKar9e  TransP°rt  <ACT>  Program  utilizes  a  newly-discovered  solid  state  microcircuit 

radar  1C^siqna Winter ceotS  revolutiotlize  mucb  of  the  signal  processing  done  in  military  communications, 
rfifm'.  s^gnal,^ntercePtf  and  reconnaissance  systems.  The  process  will  lead  to  a  class  of  radiation-hard 
dfoitaT~nr^nlde  r“lcroclrcuit  signal  processors  which  are  many  orders  of  magnitude  smaller  and  faster  than 
f 1  ?' rocessor*  currently  envisioned,  yet  have  sufficient  accuracy  to  compete  for  many  of  their 

*  -ACT  devlPes  are  slmllar  in  concept  to  charge-ccupled  device  (CCD)  and  surface  acoustic  wave 
nveri  devlce®  Vfe  today,  but  are  capable  of  achieving  bandwidths  and  dynamic  operating  ranges  which 
overcome  most  limitations  of  SAWs  and  CCDs.  The  Acoustic  Charge  Transport  Device  program  is  structured  to 
transition  ACT  technology  from  a  concept  to  system-ready  devices  as  quickly  as  possible. 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  f 62301E  Title:  Strategic  Technology 

USDR&E  Mission  Area:  530  Budget  Activity:  1 .  Technology  Base 


The  DARPA/Navy  Submarine  Laser  Communications  (SLC)  Project  is  developing  the  technology  necessary 
for  providing  critical  underwater  communications  using  blue-green  lasers.  The  specific  payoffs  of  this 
technology  would  be:  (1)  providing  critical  messages  to  Fleet  Ballistic-Nuclear  Missile  Submarines 
(SSBNs)  at  depth  without  compromising  the  submarine's  natural  covertness,  thus  helping  to  ensure  the  SSBN 
force's  continued  high  level  of  survivability;  (2)  increased  robustness  and  survivability  of  the  Command, 
Control  and  Communications  (C3)  system  well  into  the  post-attack  period;  (3)  allowing  the  Nuclear 
Submarine  (SSN)  to  work  most  effectively  in  its  own  environment  while  providing  threat  and  target 
intell j gence  information  to  it  in  real  time;  and  (4)  controlling  a  broad  variety  of  pre— placed  underwater 
assets,  such  as  minefields  and  acoustic  arrays. 

The  Strategic  Computing  Project  is  an  effort  to  develop  and  demonstrate  super  intelligent  computers 
for  application  to  critical  problems  in  Defense.  It  draws  directly  on  the  basic  research  results  from  the 
Intelligent  Systems  Project  (ST-11),  and  augments  them  to  provide  specific  future  defense  capabilities 
using  advanced  computer  technology. 

The  Intelligent  Systems  Project  undertakes  fundamental  investigations  into  the  limits  of  the  digital 
computer's  capabilities  for  intelligent  processing  in  selected  areas  of  military  relevance.  The  results 
of  this  basic  research  are  to  be  exploited  in  the  Strategic  Computing  Project  (3T-10). 

The  objective  of  the  Advanced  Quantum  Electro-Optics  Project  is  to  develop  optical  technologies  to 
make  possible  a  broad  range  of  new  military  capabilities. 

Strategic  Air  Cruise  Missile  Defense  is  a  new  project  that  consolidates  previous  efforts  under 
project  ST-1 .  The  project  objectives  are  to  identify  and  to  develop  techniques  for  surveillance  of 
high  survivability  performance  vehicles  (HSPVs)  by  exploiting  the  natural  environment.  Potential  threat 
vehicles  include  aircraft,  cruise  missiles  or  satellites.  Mission  functions  addressed  include  surveillance 
(acquisition,  track,  identification),  targeting  and  kill  assessment. 

C.  COMPARISON  WITH  FY  1985  DESCRIPTIVE  SUMMARY: 

Advanced  Strategic  Concepts  and  Strategic  Technical  Analysis  -  FY  1985  funding  did  not  change  but  FY 
1986  funding  decreased  due  to  reduced  requirements  relating  to  transferred  Strateqic  Defense  Initiative 
(SDI)  efforts. 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  1 6230 IE  Title:  Strategic  Technology 

USDR&E  Mission  Area:  530  Budget  Activity:  1 .  Technology  Base 


Space  Surveillance  and  Advanced  Optics  -  No  change  has  occurred  in  FY  1985  and  FY  1986  funding  as  all 
funds  have  been  transferred  to  the  Strategic  Defense  Initiative  Organization  in  PE  63220C. 

High  Energy  Laser  Technology  -  FY  1985  and  FY  1986  funds  for  Blue  Green  Laser  Technology  and 
Exploratory  Laser  Research  have  been  transferred  to  the  Submarine  Laser  Communications  Project  ST-9. 

Strategic  Deterrent  -  FY  1985  and  FY  1986  funds  have  been  eliminated  due  to  the  completion  of  the 
Impactor  Technology  program  and  the  transition  of  the  Ballistic  Intercept  Missile  (BIM)  program  from  a 
technology  effort  to  a  demonstration  program  funded  in  FY  1986  as  a  new  project  in  PE  63226E,  EE-16. 

Strategic  Delivery  Vehicles  -  FY  1Q85  and  FY  1986  funding  has  decreased  due  to:  the  completion  of 
DARPA  funding  for  the  High  Power  Transmission  portion  of  the  Heavy  Lift  Helicopter  program  the  transfer  of 
the  Advanced  Cruise  Missile  Program  to  PE  63226E,  Project,  EE-19;  and  the  transfer  of  the  Convertible 
Engine  Technology  development  into  a  new  joint  DARPA/NASA  initiative  titled  Adaptive  Control  Engine.  The 
FY  1986  funds  will  initiate  a  new  thrust  in  advanced  air  vehicle  design  called  Copper  Canyon. 

Warning  Technology  -  FY  1985  funding  has  decreased  and  FY  1986  funding  eliminated  due  to  the 
transition  of  the  Hiahly  Calibrated  Airborne  Measurement  (HI -CAMP)  program  (TIARA)  to  a  demonstration 
program  funded  in  PE  63226E  Project,  EE-17  and  the  transfer  of  precision  pointing  technology  to  a  new 
project,  ST-12. 

Special  Applications  Technology  -  FY  1985  and  FY  1986  funding  has  doubled  due  to  an  increase  in 
Acoustic  Change  Transport  (ACT)  technology  development  funds  in  order  to  investigate  ACT  phenomenology, 
prepare  accurate  analytical  models  of  the  ACT  process  for  performance  prediction;  and  design,  fabricate, 
test  and  evaluate  related  ACT  devices  and  components. 

Space  Object  Identification  (TIARA)  -  The  project  was  completed  in  FY  1984  and  there  is  no  change 
with  last  year's  submission. 

Submarine  Laser  Communication  -  FY  1985  and  FY  1986  funding  has  increased  due  to  the  inclusion  of  the 
Blue-Green  Laser  Technology  and  Exploratory  Laser  Research  programs  from  Project  ST-3. 
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Strategic  Computing  -  FY  1985  and  FY  1986  funding  has  not  changed. 

Intelligent  Systems  -  This  is  a  new  project  due  to  Congressional  redirection  of  Project  No.  CCS-01 
from  PE  6 1 10 IE  ,  in  FY  1  985. 

Advanced  Quantum  Electro-Optics  -  This  is  a  new  project  starting  in  FY  1986. 

Strategic  Air  Cruise  Missile  Defense  (SACM)  -  This  is  a  new  project  starting  in  FY  1986  utilizing 
basic  efforts  funded  in  FY  1985  in  Project  ST-1  to  identify  and  develop  techniques  for  surveillance  of  a 
high  survivability  performance  air  vehicles. 

D.  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 

£ •  RELATED  ACTIVITIES:  (Projects  with  FY  1986  Funding) 

The  Advanced  Strategic  Concepts  and  Technical  Analysis  project  relates  directly  to  programs  of  the 
Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering,  the  Air  Force  Aeronautical  Systems 
Division,  the  Army  Ballistic  Missile  Defense  Advanced  Technology  Center,  the  Air  Force  Space  Division,  the 
Air  Force  Rome  Air  Development  Center,  and  the  Naval  Ocean  Systems  Center. 

The  Strategic  Delivery  Vehicles  Project  in  FY  1986  is  being  conducted  jointly  with  the  U.S.  Air  Force 
and  is  directly  related  to  current  Air  Force  Space  Division  requirements  and  programs  to  develop  vehicles 
for  aerospace  operations. 


The  Special  Applications  Technology  Project  is  related  to  programs  of  the  Directorate  of  Space 
Systems  and  Command,  Control  Communications  at  Headquarters  Air  Force,  the  Air  Force  Rome  Air  Development 
Center,  the  Defense  Communications  Agency,  the  Minimum  Essential  Emergency  Communications  Program  (MEECP) 
the  Naval  Electronic  Systems  Command,  and  the  Office  of  Naval  Research.  ' 

For  the  Submarine  Laser  Communications  Project  there  are  several  supporting  Navy  program  in  areas 

such  as  blue-green  laser  technology  and  optical  oceanography.  Other  major  technology  areas,  such  as  space 

optical  systems  and  atmospheric  compensation,  are  coordinated  with  ongoing  Air  Force,  Navy,  and  DARPA 
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programs  through  a  variety  of  formal  and  informal  mechanisms  including  joint  use  of  facilities,  personnel, 
and  contracting  agents. 

In  Strategic  Computing  the  Defense  Software  Technology  Initiative  will  augment  this  effort  by 
developing  single  processor  software  environments  based  on  the  Ada  Programming  language  and  by  providing 
Ada  Programming  Support  Environments  to  support  conventional  software  practices.  The  Very  High  Speed 
Integrated  Circuit  program  is  addressing  special  purpose  VLSI  chips  for  military  signal  processing 
applications.  The  S-l  multiprocessor  system  under  development  by  the  Navy  and  Department  of  Energy  is 
exploring  one  approach  to  multiprocessor  architecture  potentially  useful  for  superspeed  computer 
applications.  National  Bureau  of  Standards  will  support  maintenance  and  dissemination  of  speech  databases 
developed  under  this  program  to  the  research  community  at  large  and  will  support  multiprocessor  system 
architecture  benchmarking  activities.  The  Services,  National  Security  Agency,  and  Central  Intelligence 
Agency  have  all  initiated  Artificial  Intelligence  (AI)  Centers  that  offer  the  potential  of  contributing 
technology  to,  and  using  the  technology  developed  by  the  generic  AI  component  of  this  effort.  The 
Supercomputer  Research  Division  of  Institute  for  Defense  Analyses,  established  by  DoD,  will  assist  in  the 
evaluation  of  selected  multiprocessor  system  architectures. 

The  National  Science  Foundation,  the  National  Institute  of  Health,  the  National  Aeronautics  and  Space 
Administration,  the  Office  of  Naval  Research,  the  Air  Force  Office  of  Scientific  Research,  the  Naval 
Research  Laboratory,  the  Naval  Electronic  Systems  Command,  the  Defense  Mapping  Agency,  Rome  Air 
Development  Center,  the  Army  Engineering  Topographic  Laboratory,  and  Air  Force  Avionics  Laboratory  also 
support  artificial  intelligence  research.  These  efforts  address  image  understanding,  expert  systems 
technology,  industrial  automation,  analytical  chemistry,  immunology,  natural  language  understanding, 
deep-spaco  and  undersea  probes,  information  fusion,  and  management,  decision  aids.  Techniques  developed  in 
this  project  have  widespread  applicability  throughout  the  Defense  Department.  Close  coordination  with 
prospective  users  is  maintained  through  workshops,  site  visits,  the  choice  of  contracting  agents,  and 
joint  programs.  Examples  of  joint  programs  include  the  image  understanding  and  natural  language  database 
interface  work  being  performed  in  conjunction  with  the  Defense  Mapping  Agency  and  the  image  understanding 
for  port  monitoring  work  conducted  with  the  Central  Intelligence  Agency  and  Office  of  Naval  Research.  In 
the  area  of  software  generation,  the  Ada  Joint  Projects  Office  (AJPO)  is  funding  work  in  software 
engineering  and  a  new  government  Software  Engineering  Institute  is  to  be  developed.  DARPA's  work  in 
new-generation  software  development  involves  more  advanced  research  and  complements  the  other  software 
engineering  work  described  above. 
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imagingdtechnology1will°bePfully  coordinate™  through  techgLa^iSt^  ^eVelopinq  ^vanced  space 

SS  S323T  cur"ntly  **  —  nri^“dF“L 

The  Strategic  Air  Cruise  Missile  Defense  Pffnrt 

such  as.  Teal  Ruby  and  HI -CAMP.  The  program  will  be  ^un  with  the^n^f ?A  surveillance  efforts, 

Navy  and  Air  Force  participation  to  coordinate  internal  se^Jce  programs!  “  Steerin5  committee  with  Army, 


WORK  PERFORMED  BY:  (Projects  with  FY  1986  Funding) 


conducted  by  industry?C°?he  ma Generl^R  AU  h?  the  project  efforts  are 
California;  Toyon  Research,  Santa  Barbara,  California-  Analytical  CoyPoration'  Santa  Barbara, 

Directed  Technologies  Inc,  McLean,  Virginia,  and 

in-house.  ^ontractors^JclIide^the'following-^The  MaraLSrc^mDa*  la£Orat0ry  and  <2%>  Government 
General  Corp.,  Sacramento,  California;  General  Apolied^rie^  ?!^y\  ?  NUyS'  California;  Aerojet 

Dupont  Aerospace,  Long  Beach,  California;  and  Science  Acolicat i kab°ra tories ,  Inc.,  Westbury,  New  York; 
In-house  support  is  provided  by  the  Aeronautical  System^ Division, ^wS^-Patte^son^FB^hio?"  JerSey‘ 

Urbana,  IllinoiJ!°perfoJm°65%yof  the  work^i th^the  balanciV™3  *lectronic  Decisions  Incorporated, 

Santa  Monica,  California.  Wlth  the  balance  d°"e  by  Pacific-Sierra  Research  Corporation  of 

Submarine  Laser  Communications:  (85%)  induct-™  <•?»:  .  •  .  , 

laboratories.  Contractors  include:  Hughes  Aircraft  Cnmnlnf 3nd  (13%)  9overnmer>t  in-house 
Astronautics  Company,  St.  Louis,  Missouri-  CTF  Pm  1 '.L°S  Angeles,  California;  McDonnell  Douglas 

Space  Company,  Palo  Alto,  California;  AVCO,  fiJerett  Massachusetts^r'th91^0^13''  Lockheed  Missiles  and 
Peninsula,  California;  Rockwell  International,  Can^ga  Park  and  ThoL  an^  Corp°ration,  Palos  Verdes 

'  «a6!.ch„.ett„;  Eastman  Kodak,  Rochester,  Keo  V^llide^AsIo^itef^stai^ 
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Hampshire;  Lawrence  Livermore  NiHm-,1  r  v. 

are  Bolt 

Technology,  Cambridge?  Massachusetts-  Mr^1f-Marietta  CorP'  n^er,  Colorado^  M^ss^h'  Plttfibur9h;  Columbia 
Standards,  Gaitliersbura  MarviaJ1^'  N*T  Llncoln  Laboratory,  Lexinaton  Mt  '  Ma^sachusetts  Institute  of 
International,  Thousand ’oaks7  Cil!fNaV^1  0cean  Systems  Center,  San  Dieqo  Cal i £hus?tts?  National  Bureau  of 
Inc.,  Dallas  Tpmc.  tm  ?■  '  California;  Stanford  University  i  '  Cahforma;  Rockwell 

SlkEKJ*-' 

Intelligent  Systems:  35%  Industrv  ■;«»  „  • 

onlver^^:  IVnT^T.Tti  *>U  B.ran.k 

Inc.,  Mountain  View  CalifornT^u k?.  Envir°™iental  Research  Institute S M?^h  ■  Pennsylvania ;  Columbia 
California;  Massachusetts  Institute9^ R.,Re®earch  Lab- -  Malibu,  California-  Kestrel  banfin^'  Michigan;  ESL , 
Brunswick,  New  Jersey-  Rand  Corn  %  f^echnol°^'  Cambridge,  Massachusetts^  p  e  1  Instltute,  Palo  Alto, 
Stanford  Universitv  Vcf,nf  Corp.  Santa  Monica,  Califcrnia-  SRT  mt-o  e^S'  Rutgers  University,  New 

Massachusetts^Amherst^Massachusetts-'Hu3  '  Universit^  of ^lif^L"  P?rk'  Ca^f-nia; 

Bourhrrr  calitor„i„,  ko.  »»  “SSivir^J^"?1  ty  °£ 

Advanced  Quantum  Electro-Optics-  it  is  ans ■  •  '  C°nneticUt* 

industry,  30%  by  universities  and  in*  k  antlclPated  that  60%  of  this  effort  will  h 

es  and  10%  by  government  laboratories,  in  house!  conducted  by 

survey,  over  160  contractor1 'suLutals'S'being'ev^uated!""100  b3Sed  °n  an  industrV  briefing  and 
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G .  PROJECTS  LESS  THAN  $7  MILLION  IN  FY  1986 : 

Advanced  Strategic  Concepts  &  Strategic  Technical  Analysis  -  This  Project  supports  the  Office  of 
Under  Secretary  of  Defense  for  Research  and  Engineering  (Strategic  and  Tactical  Nuclear  For  o) 

(S&TNF) )  in  establishing  feasibility  and  priorities  on  present  and  proposed  R&D  programs  and  to 
technically  evaluate  the  technological  and  capability  implications  of  various  policy  and  treaty 
provisions!  This  effort  in  FY  1985  and  FY  1986  provides  basic  analytical  feasibility  for  strategic 
programs  for  OUSDR&E  (S&TNF)  and  frequently  assists  them  in  addressing  current  or  potential  issues  raise 
bj  Congress!  Because  of  the  diverse  nature  of  this  program,  the  technical  objectives  vary  from  task  to 
task.  OUSDR&E  (S&TNF)  determines  the  specific  task  objectives. 

This  project  also  defines  and  evaluates  the  implications  of  technology  on  future  weapons  system 
designs  and  capabilities;  to  develop  new  initiatives  that  could  significantly  alter  military 
effectiveness;  and  to  assess  both  the  implications  of  new  technology  on  strategic  policy  and  the 
technological  implications  of  new  strategic  policy. 

FY  1984  accomplishments  include  OUSDR&E  (S&TNF)  directed  studies  in  bomber  modernization  issues; 
strategic  air  defense  penetration;  and  bomber  force  sustainability.  New  initiatives  in  FY  1984  included 
DAPPA  directed  studies  in  technologies  for  the  Rapid  Deployment  Force;  hybrid  bistatic  radar  concepts, 
joint  theater  counter  strike  technology,  imprecisely  located  target  detection;  analog  cpP*;Ography ,  and 
meteor  burst  electronic  warfare.  FY  1985  efforts  include  the  imprecisely  located  target  detection  study, 
and  the  initiation  of  air  vehicle  target  detection  called  Advanced  Air  Defense  which  is  being  transferred 
in  FY  1986  to  a  new  project  number  ST-13. 

Support  in  FY  1985  continues  for  OUSDR&E  (S&TNF)  in  evaluating  the  impacts  and  technology  needs  for 
survivability,  endurance  and  effectiveness  of  strategic  forces.  Two  continuing  efforts  will  assess 
modernization  of  the  airbreathing  leg  of  the  TRIAD  (and  associated  weaponry)  and  wartime  endurance  of 
strategic  forces. 

FY  1966  objectives  will  be  identical  to  those  in  FY  1985.  Specific  efforts  will  be  selected  on  the 
basis  of  highest  potential  payoff  and  relative  importance  of  strategic  issues  addressed. 
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ST’SS,  wSSftJSTl  "I  n?""lly  «•*««•«  ■*“'  on.-to-t™  years, 
technology,  new  concepts  or  new  military  nroMomf  Servzces  or  to  new  DARPA  thrusts.  As  new 

initiated  to  determine  feasibility  or  operational  milit^fpStential?31^^  ^  eValuation  wil1  b* 

Aircraf  t^  Jhi-CAMP)'  program9 plannin*  WaS  -complied  in  the  Detection  of 
The  HI  -CAMP  II  system  was  succe^full^f  lighrLsted  .  f  i°wn  to  validate  design  and  performance, 

sensor  and  the  gimbal  platform  were  IntfgraJed  into  the  arrcL^t  ^ratloMl . f  were  flown.  The 

Operational  flights  were  conducted  against  target  aircraft  helicon^  englneering  arrays  were  upgraded, 
aircraft  takeoff  from  airfield  and  carrier  ship-  and  a ^  helicopters,  rehearsals  for  TEAL  RUBY,  F-14 
Air  Force  and  Navy,  a  US-Canadian  cooperative  flinhr  argets’  ManY  °f  these  flights  were  funded  by  the 

over  Canadian  arctic  backgrounds  In  Detection  from  sn  was  also  made  with  Canadian  and  US  targets 

six-foot  square,  space-fed  lens  continued  anH  a  n™  i  P  f'  fabricatlon  of  the  New  (approximately) 
of  monolithic  phase-shift  chips  were  completed  and  orndu  f6St  f*xture  waE  completed.  Fabrication  and  test 
lens  test  was  begun.  The  first  fCllv Z  m  J  ^  of  controllable  modules  for  use  in  the  array 

fabricated  and  evaluated?  '  “y  monolithic’  sl"'Ho  chip  X-band  transceiver  was  successfully  ^ 

continue?^  SoseS  c'Sin^d'^^hr^f  m’ht  Progras,  .in 

will  perform  TEAL  RUBY  rehearsal  missions  incindin  thf  TEAL  RUI3Y  experiment  mission  planning  and 

the  HI  -CAMP  program  transitions  to  project  EE-n^  PE  63226^  °  ^  n3Vigation  -periments"  In  FY  1986 
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Proipct •  ST-^ 

Program '  Elrmont :  Ifi.nniF  1^1"!  V^jcles 

USPPRE  Mission  AreFi  530  tT  Technology 

-  Pudget  Activity;  I.  Technology  Paso 

H.  PROJECTS  PVFR  $7  MT  TiT,TON  IN  FY  1980; 

,  1  ‘  pI£’Jrct'  description  ’•  The  coals  of  this  program  are  to  investigate  the  technological  feasibility 

sfoniffeS  ''i  raP?bl:  °J  h°™tal  take-off  and  landing.  Such  a  vehicle  would  have  a  aSlblll"V 

s  gni  icantlv  larger  pavload  trartion.  Potential  applications  include  manned  strategic  bomber  and 

r?nCP  ?  f  °r?  ”lth  vrrv  hiclh  survivability  and  rapid  response  strike/suppl v  missions.  Areas  of 
h  ;  lgfl  lop  Wl11  inclw<le  computational  fluid  mechanics,  hypersonic  laminar  boundary  flow,  engine  inlet 
Shock  wave  Structure  and  other  fields  related  to  design  of  an  integrated  airframe/propulsTon 
configuration  with  the  required  performance.  1  [ 

r _ tr  1£^S-r^,n  Ac-rromplisbimonfcF.  and  Future  Programs:  The  technical  obiective  is  to  determi  ne  the 

feasibility  of  new  methods  of  propulsion  for  air  vehicles  that  would  have  military  application  in  the 
.Pth  century.  Critical  issues  include  those  associated  with  an  efficient  engine  cycle  selection  an 

imnacr  ehes  r '  f  d°ZZlf*  dpslgn  f°r  min”  Significant  new  advancements  which  may 

mech^nicc^ ese  areas  include  advanced  materials,  high  energy  density  fuels  and  computational  fluid 
mchanics.  The  latter  area  utilizes  the  culmination  of  more  than  ?0  years  research  and  development  in 
numerical  methods  and.  computer  hardware  to  solve  the  governing  flow  equations.  P 

olannino^ctrav?8?  *  «hment»  •  Dt*Hnq  FY  19S4  the  critical  technology  issues  were  identified  and 

t  ^  i  conducted  to  define  the  analytical  and  experimental  programs  needed  to  address  each 

f urhine  cycles  were  examined.  Material  strength  and  endurance  were  character  i  red  trough 
component  demonstration  tests.  High  temperature  oxidation  protection  coatings  were  also  demonstrated  a 

anal  °8t  °  ^  '* f  n  r  1 '*"rv’  successful  1  v  completed  and  vehicle  conf Igurat ion  survivsM  1  itv’ 

analyses  were  utilised  to  generate  vehicle  structural  retirements.  survivar.il tty 

being  ex^ciold~~rV^f~:1  ™  ^ '  ful1  Pavior  Stokes  computational  fluid  mechanics  codes  are 

n?d  *?  *Y  supercomputers  to  establish  correlation  with  existing  experimental 
data.  esting  activities  include  limited  wind  tunnel  investigations  and  critical  propulsion  concent 
experiments.  A  system  cycle  is  to  be  chosen  tor  further  examination  if  studies  indicate  feasiMUty. 
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ing  FY  1088,  the  program  is  proceeding  into  a  ?*-month  component  and  subsystem  validation  phase  to 
onstrate  feasibility  of  the  critical  engine  components,  fuel  compatibility  and  critica  vehicle 
ucturcF  and  aerodynamics. 

c.  FY  1986  Planned  Program  and  Basis  for  FY  1986  Feguest:  The  selected  cycle  will  be  subjected 
more  detailed  analysis  and  testl  Various  wind  tunnel  facilities  will  be  utilized  to  explore  potential 
ght  regimes.  Vehicle  studies  will  be  conducted  to  insure  proper  propulsion  integration. 

d  Program  to  Completion:  Depending  upon  the  results  of  earlier  phases,  DAFPA  will  consider 
ending* the  generic  propulsT^iT technology  activities  so  as  to  achieve  some  tvpe  of  propulsion  concept 


extending  the 
demonstrati  on . 


Milestones : 


Last  Fear's 
Feportod  Plan 


Current 

Plan 

Late  FY  1988 
Late  Fv  1988 
Mid  FY  1986 
Late  FY  1986 


Milestones 

Conduct  critical  technology  experiments. 

Select  advanced  propulsion  cycle. 

Feview  detailed  advanced  cycle  design/analvsis  test  data. 
Examine  engine/airframe  integrated  concepts. 


f .  Explanation  of  Milestone  Changes:  Not  Applicable. 
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H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986 

1.  Project  Description:  The  Special  Applications  Technology  project  will  exploit  recent  advances  in 
signal  processing  techniques  for,  spread  spectrum  and  low  probability  of  intercept  (LDI)  communications, 
very  wideband  signal  intercept  receivers,  vertical  VLF/ELF  communications  technologies,  AM  internetting. 
Until  recently  contrnints  of  cost,  speed,  capacity  and  the  need  for  conversion  from  analog  to  digital 
formats  have  hampered  exploitation  of  spread  spectrum  and  LPI  communications.  The  recent  breakthrough  in 
the  Acoustic  Charge  Transport  (ACT)  process,  a  hybird  analog/digital  device  technology,  makes  possible 
small,  low  cost,  low  power  microelectronic  components  for  advanced  large  dynamic  range,  large  processing 
gain,  extremely  wide  bandwidth,  radiation  hard,  radar  and  signal  processing  systems.  Signal  processors 
using  ACT  devices  will  replace  current  digital  array  processors  with  single-chip  analog  devices  of 
greater  capability.  The  VLF/ELF,  (Aerostat  supported  ELF/VLF  Transmitter,  ASET)  transportable 
communication  system  is  a  system  supporting  the  Fleet  Ballistic  Missile  (FBM)  force.  AM  Internetting 
uses  the  AM  radio  broadcast  stations  to  establish  a  network  capable  of  surviving  an  Electromagnetic  Pulse 
attack.  Voice  capabilities  from  AM  internetted  stations  are  achievable  without  normal  programming 
interference  by  applying  advanced  modulation  schemes  and  advanced  voice  encoder  equipment.  To  support 
strategic  communications,  monolithic  array  module  technology  is  being  developed  to  provide  low  cos' 
satellite  terminals. 


Program  Accomplishments  and  Future  Programs: 


a.  FY  1984  Accomplishments:  ACT  fabrication  and  test  facilities  were  established  that  include 
a  metalization  capability,  photolithographic  processing  and  inspection  equipment  and  the  standard  and 
custom  instrumentation  needed  to  perform  DC,  microwave  and  ultrasonic  testing  on  experimental  ACT 
devices.  The  conceptual  feasibility  of  using  an  ACT  tap-delay  line  as  the  basis  for  a  number  of  advanced 
signal  processing  components  was  established.  Detailed  configuration  designs  and  operational  concept  for 
the  VLF/ELF  program  continued.  Additional  characterization  data  was  obtained  on  the  discrete  device. 
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initiated  by  implementing  high  speed  processing  of  elfhor"16^!  °f  3  baslc  lnt*rfaco  module  is  being 
combined  with  the  ACT  tap-delay  line  [o  form  an  anaWaf  °r  dic*ital  signals.  This  device  will  be 

our  other  ACT  devices  needed  to  form  an  analog /diai tal  tal  lnterfaco  (ADI)  component.  Development  of 

Detailed  VLF/ELF  designs  at  subsystem  level  and  nsrt!/  array  processing  component  is  being  initiated 
devices  is  continuing.  *  **"  l6VCl  3nd  Parts/equipment  procurement  is  beginning.  Work  on  EHF 

Proof-of-prinefaie,»CT‘‘ADr.';m|P”TIt”j*"nt"*^;ef;7;jF^0”1,li|Pr?,lrll,ri  fabrication  and  test  of  a 

•»?nrir4a^*i,j3  srr*iw5s3S4w 

assembly  and  cbeetont  of  d.ctric.l^  ESSSi^JS  SES^iig 

proce.sln/ba.Itn";  SmoSr.’tion;  inteq rated^monoTi n h f  thC  ?CT  »™1°9  »<»°Ty  »"«  vector 
and  tested  during  FY  1988.  Monolithic  integration  .Vefor  processor  will  be  designed,  fabricated 

circuitry  to  form  a  practical  Analog/Digital  Array  Processo1Z</f  devirf?s  with  control  and  support 
iran:f^d,t0  th°  Sf,rvicaa  for  use  in  appropriate  (ADAP)  component  will  be  completed  and 

Joint.  DAR  PA /Service  programs  to  use  ACT  devices  in  .ilit.^e^£^  anHignal 
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P 


systems  will  be  carried  out. 
will  begin.  Investigations 
fixed  site  tests. 


VLF/ELF  experimentation  including  field  strength  and  pattern  measurements 
of  transportability  and  set  up  times  will  be  made  at  the  completion  of  the 


e .  Milestones: 

Last  Year's  Current 

Reported  Plan  plan 

Mid  FY  1985 


Late  FY  1986 

Late  FY  1986 

Mid  FY  1985  Early  FY  1987 

Mid  FY  1987  Late  FY  1987 


Milestones 

Initiate  Acoustic  Charge  Transport  (ACT)  Analog/Digital 
Interface  (ADI)  analog  memory  and  vector  processor 
feasibility  device  development.  Initiate  VLF/ELF  detailed 
subsystem  design. 

Complete  fabrication,  test  and  evaluate  Acoustic  Charge 
Transport  (ACT)  feasibility  model  devices.  Continue 
development  of  EHF  devices. 

Initiate  development  of  optimized  ACT  devices  and 

Ana log /Digital  Array  Processor  (ADAP)  feasibility  model 

device. 

Initiate  demonstration  Vertical  VLF/ELF  Communications 
System. 

Conduct  VLF/ELF  transmission  test;  demonstrate 
transportability  of  the  VLF/ELF  communication 
system. 
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Current 

Plan 


Milestones 


Early  FY  3988 


Complete  development  of  optimized  ACT  devices  and 
ADAP  feasibility  model  device. 


evaluate 


Complete  development  of  optimized  monolithic  ADAP  for 
incorporated  as  component  in  selected  systems  applications. 


f. 

procurement  de 


Explanation  of  Milestone  Changes: 
lays  m  getting  the  major  contract 


The  VLF/ELF  milestones  slipped  due 
awarded  through  the  Navy  Agent. 


to 


inordinate 


I 
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H .  PROJECTS  OVER  $7  MILLION  IN  FY  1986 : 

1 .  Project  Description:  The  DARPA/Navy  Submarine  Laser  Communications  (SLC)  Program  is  developing 
the  technology  necessary  for  providing  critical  underwater  communications  using  blue-green  lasers.  The 
specific  payoffs  of  this  technology  would  be:  (1)  providing  critical  messages  to  Fleet  Ballistic-Nuclear 
Missile  Submarines  (SSBNs)  at  depth  without  compromising  the  submarine’s  natural  covertness,  thus  helping 
to  ensure  the  SSBN  force's  continued  high  level  of  survivability j  (2)  increased  robustness  and 
survivability  of  the  Command,  Control  and  Communications  (CJ)  system  well  into  the  post-attack  period; 

(3)  allowing  the  attack  Nuclear  Submarine  (SSN)  to  work  most  effectively  in  its  own  environment  while 
providing  threat  and  target  intelligence  information  to  it  in  real  time;  and  (4)  controlling  a  broad 
variety  of  pre-placed  underwater  assets,  such  as  minefields  and  acoustic  arrays. 

The  specific  objectives  of  the  DARPA/Navy  SLC  program  are:  (1)  complete  the  development  of 
satellite-based  laser  transmitter  and  submarine  optical  receiver  technology  to  provide  the  Navy  with  a 
basis  for  deciding  whether  to  embark  upon  full  scale  system  development  by  FY  1988;  (2)  jointly  with  the 

Navy  to  conduct  aircraft-to-submarine  experiments,  first  with  a  green  laser  transmitter  and  later  with 
blue;  and  (3)  continue  the  long  range  development  of  advanced  optical  technology  to  provide  potential  for 
block  replacements  for  the  baseline  system  which  might  increase  reliability,  decrease  cost  and  weight,  or 
improve  operational  utility.  A  major  portion  of  the  long  range  effort  is  a  technology  base  development 
program  in  tunable  medium  power  solid-state  lasers  with  Lawrence  Livermore  Laboratories. 

Submarine  Laser  Communication  System  Concepts;  On  the  basis  of  recent  technical  breakthroughs,  and  in 
order  to  provide  broad  area  coverage,  to  increase  availability,  and  to  make  an  SLC  system  survivable,  a 
satellite-based  laser  transmitter  has  been  chosen  as  the  baseline  system  approach.  The  baseline 
technologies  involve  a  Xenon  Chloride  laser  transmitter  and  a  Cesium  atomic  resonance  filter  receiver. 

The  downlink  beam  would  be  expected  to  travel  from  the  satellite  through  clouds  to  a  large  diameter  spot 
on  the  water. 
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retVansmitLrUl?h?%rocessicoC?dtcontinue'unJn  thl  rTirt"  t0  3  ^  5p0t'  and  thp  messa^ 

would  reduce  the  average  data  rateCaccordingly^  ^  Pntire  °Peratin<3  arPa  wpre  covered.  '  This' procedure 

stealthiest  asset,  th^submarinf .  ° f  I  t^carprovide^ ^tiieliJesl  ?nd  Projecting  power  using  our 

communication  systems  and  provide  a  freedom  from  ownti™  l  lacking  m  all  current  submarine 

effectiveness  of  ‘our  submarine'force  by  a°Tarfgemfactor!i0nal  C°n£5traints  that  -V  multiply  the 

2-  Program  Accomplishments  and  Euture  Programs: 


the  Navy  and  DASp^f^/the^ Jo£teDevel0JmeIt9ofta1sftellitr”nsT  °f.AgrPPraent  was  concluded  between 
It  covers  those  developments  necessary  to  nake  an  i  r  bMrine  Laser  Communication  System." 

operational  system  by  h  1  988.  ^hos^elements  wore  T  t  ^1°? *°  fU,11  SCa^e  ^elopment  of  an 

qualifinble  laboratory  transmitter  -  this  was  tn  h<=»  development  of  a  blue  light  space 

filter  for  experimental  use  on  a  subma^ne  to  rocotvo  Jffi  U D^PA.eff?rt'  the  joint  development  of 
experiments  and  exercises;  4.  and  the  jointly  f finals;  3.  the  joint  conduct  of 

system  concepts.  lointly  funded,  but  Navy  directed,  development  of  operational  and 

Clemente  Island  in  May  andWJune°l 98 4 ^Per feet  co^unicat"rnP  laSer  and  a  birefringence  receiver  off  San 
Dolphin  in  dirty  water  at  noon.  Signal  to  J  Were  PStablished  to  the  submarine  USS 

the  atomic  resonance  filter  are  available.  This  translates*^*0  ‘?ntlclPatf/d  when  bluc  transmitters  and 
decrease  in  laser  transmitter  weight  and  C08t.  'These  ^^are  ^^and 
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ofuI1e"er41vironmenta^'ef?ectsa(cloudsUnatm^phereC°iceanewaJeSl9-VOn  US  COnfidnnce  that  °ur  understanding 
of  performance  will  be  accurate  Two  blue  1 aser ’canHl *  ls  corr®ct  and  that  our  future  projections 

operate  for  over  100  ( 000 , 000  puises  wi^out  fanure"  a  mile  TV®?*®**.  One  produces  an  ability  to 
transmitter  reliability  since  o  i  a  ? 1' T  techn?loW  issue  for  the  satellite-borne 

billion  pulses  per  year.  ’  P  -  econ  data  rate,  it  will  transmit  approximately  one 

months  to  GTE  and  McDonnell  Doualas?  Gen?™  ,  P  ^  at°miC  resonanCR  receiver  (S1.3M  each  for  15 
promising  solid-state  Wue  laser  coicen^  for  "  al82  ™arded  f°r  l0ng  ranqe  development  of  a 

development  to  be  used  to  sJp^ort  the  resonance  MUerTffortf"  lopnieTnt '  a"d  ^  detector 
initiated  a  long  range  development  of  qol  i  d-^t-  -  tS*  Lawrpnre  Livermore  National  Laboratories 

communications  and  in  support  of  the  SLC  effort.  S<?r  ransmltter  technology  applicable  to  both  laser 

being  conducteTTo  adapt^h^gree^laser"? ransmitterndfr  ooIy/DARPA  Memorandum  of  Agreement  are 

Airborne  experiment  (SLCAIR-S^  and  to  develop  a  b!ue  Master  *  98  V“b™arine  Laser  Communication 

SbrSn  ll\Tlo^ZT^  -ansmitter  test  module 

i."Sn;1Sb?fciSd^e8ie:“s  n?o"?rto  wov^rd5tect^in9  made.r the  actuai 

is  concluding.  °rtS  to  improve  the  detection  sensitivity  of  this  filter  even  further 
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*flnrt  t0  potential  improvement*  to  the  baaeline  svatem  offered  by 

lid  state  laser  is  underway  at  Lawrence  Livermore  labs  and  shorter-ranged  proiects  are  homo  funded 

^  1  nBCHr,,Lt'0ntrrtL,rfi  "?d  0»*v*r.itite..  These  technologies  are  three  to  five  vearl  behlnd  the  Sm 
hloride  work,  but  give  promise  of  further  improvements  in  operational  utility  of  a  SLC  system  is 
follow-or  replacement*  for  the  first  deployed  satellites.  Xy  1  a  SLC  as 

A  continuing  effort  is  being  conducted  to  determine  the  environmental  factors  that  affect  a  sir  qv»:pn. 

hi^st1'  nMr  ForcVo  thr°U*h  thi<*  clouds°Is  ^glonducted^  SER- 

test  an  Air  Force  C-13j  is  to  detect  the  signals  within  the  clouds  as  well. 

!■»»«  ^JWir^sans  tSL^jaa^jo:  s  sst*" 
s  ^  tzxz  sttsS5"- 

completion,  as  will  be  an  experimental  airworthy  blue  laser  for  further  experiments  and  demonstation 
These  will  use  the  frequency  of  blue  light  planned  for  the  first  operational  satellite  system 

tMtSbJClatenpyf19B6e  tJans?itter  technology  Test  Module  (LTM)  will  be  fabricated  and  under 

.ci.  Lveiopj.ri'-w.^'i'”;  **« » *■*> 

control  mines,  under  water  vehicles,  sonobuoy  fields,  torpedoes,  etc.  Y  "  system  to 

to  fabricate  and  install  sunlight  detectors  in  attack  submarines  to  measure  ocean  optical 

FY  1986  andWlnterSUbmarlne?i'1CtUf-ly  °perate  should  b e  complete  by  late  FY  1986.  The  data  collected  in 
wr^rk  Tt  win ^ears  Wl11  confirm  and  expand  our  current  understanding  of  the  way  an  SLC  system  will 
work.  It  will  also  serve  as  a  forerunner  of  the  device  which,  by  measuring  how  much  sunlight  has 
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penetrated  the  ocean,  will  tell  a  submarine  Commanding  Officer  what  his  maximum  laser  communication  depth 
is  at  any  time.  The  submarine  will  then  be  able  to  choose  to  be  at  a  depth  where  SLC  messages  can  reach 
it  without  any  effort  on  its  part,  or  to  be  below  that  depth  and  communicate  using  the  current  periodic 
and  operationally  confining  radio  frequency  methods. 

Solid-state  laser  transmitter  candidates  will  be  emerging  that  may  provide  potential  block  replacement  of 
the  first  operational  system,  but  they  are  expected  to  still  be  well  behind  the  baseline  XeCl  system. 

d.  Program  to  Completion:  FY  1987  will  bring  the  end  of  DARPA’s  direct  involvement  in 

Submarine  baser  Communications  as  the  program  is  transferred  to  the  Navy.  The  demonstration  of 
aircraft-to-submarine  communication  using  blue  light  and  the  atomic  resonance  filter  will  be  completed. 
The  final  test  data  from  the  space  qualifiable  transmitter  will  be  provided  to  the  Navy  for  their 

competition  for  the  full  scale  development  project.  DARPA  will  continue  to  pursue  medium  power  laser  and 

receiver  technology  which  will  have  applicability  to  Submarine  Laser  Communications,  but  will  also  have 
utility  elsewhere.  By  FY  1988  the  Navy  will  control  the  SLC  program  entirely. 

e.  Milestones :  The  conditions  aircraft-to-sub  communications  experiment  cited  in  the  FY  1985 
Descriptive  Summary  was  completed  on  schedule. 


Last  Years 

Current 

Reported  Plan 

Plan 

Mid  FY  1985 

Mid  FY 

1985 

Late  FY  1985 

Mid  FY 

1986 

Milestones 

Blue  output  from  XeCl  laser 

First  communications  test  with  SLCAIR-84 
equipment 
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Last  Years 
Reported  Plan 


Late  FY  1986 
Mid  EY  1986 
Mid  FY  1985 
Mid  FY  1986 
Early  FY  1987 


Current 

Plan 

Late  FY  1986 
Late  FY  1986 
Late  FY  1986 


Early  FY  1988 
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Milestones 


Blue  laser,  atomic  resonance  filter 
Laboratory  Transmitter  Module  complete 
Laboratory  atomic  resonance  receiver (s)  complete 


Early  FY  1987  Submarine  test  receivers  complete 

Late  FY  1987  At-sea  tests 

Early  FY  1988  Navy  decision  to  field  a  satellite 


At-sea  tests 

Navy  decision  to  field  a  satellite-to-submarine 
communication  system. 

DARPA  completes  transition  of  SLC  program  to 
U.S.  Navy. 


initiating ^conirfacts^or  ™"lt  »"*"tlci,»t«!  inlays  in 

Pro,™  restructuring  as  a r.Kn  of  neSSfnn J  loSj  ££  0™'?“’’“  ,111" .™“‘v.r  a.  »nll  a, 

negotiating  a  joint  development  agreement  with  the  Navy. 
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and  demonlt ra Jing*i t 7  app'/ic a t  i In  'to  Specif  i c  “oSenie ' ^rob ferns'10?*1  ne  1  nt e  1 1  igence  technology 

will  be  prototyped  and  several  eXDerimental  hin-h  *■  Probi6ms.  Innovative  computer  architecture 
developed  along  with  software  to  support  vision  P®rfo™ce  multiprocessor  computers  will  be 
ianguage  man-machine  interfaces.  Very  large  scale u"d®rstBndlng.  expert  systems  and  natural 
will  be  developed  to  enable  rapid  prototyping Jf  ?h«Sy%t6?Vn^  fabrication  technSlogJ 

multi-processor  systems,  including  new  wlfer-^if  ?  integrated  circuits  and 

interconnection.  Large  scale  desifn  and  d  optoelectronic  systems  for  packaging  and 

systems  will  be  explored  and  devefopeS  to  en^S  e  ^  andftesti"*  Jill  be  pursued  Emu lltfton 

investigated  and  evaluated.  Multiprocessor  marhin#  systems  architectures  to  be  rapidly 

symbolic  computation  and  for  Su2?iinJDS[i5iti2nl!r2?.Thieh  may  be  •fHoient  Kr  bJth 

software  for  very  high  performance  computing  such  as  mu?t  Ll "1  1  be  e*Plored-  System  support 
microprogramming  tools  will  be  developed  sLci fir  H«7«iPC??8°r  °Per“ting  systems  and 

interpretation .  ieSiiflci  WdSTraESiH  ” 


BJogrem-Acr.nmpl  ishmpnt.s  and  Future  PrnPramc. 


Viol'll  e^pha^^J°'^^P^enim^ct^riic^S  mu  lVi  p  r  oc  e  s  s  or'  sy  s  t  emU  arch  iPro®Tam  *a*  inaugurated  with 
e.ntol  1  lgence  software  and  a  supporting  infrastructure^  r  rchitectures ,  advanced  machine 

»ero  investigated  and  an  RFP  was  issued  for  m, mil?™  I  requirements  for  Defense  AI  applications 
programmable  systolic  cemput.tionai  array  was  des?Sff°5  ^-.“."Sie^^^L^rriy^S'tticted 
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and  demonstrated  on  front-end  processing  for  real-time  computer  vision.  Development  of  a  compajct 
Lisp  machine  for  use  in  military  concept  demonstrations  was  started.  A  prototype  butterfly 
multiprocessor  containing  128-nodes  was  completed.  A  fine-grain  connection  machine  employing 
thousands  of  a  small  processors  is  being  developed.  Development  of  a  tree-structured  multiprocessor 
suitable  for  exploitation  in  expert  systems  was  initiated.  Competitive  research  efforts  for  vision, 
speech,  natural  language,  and  expert  systems  were  structured  to  meet  program  technology 
objectives;  competitive  selections  were  made  in  all  areas  and  contracts  are  bei  ig  awarded.  Lisp 
machines  have  been  procured  to  support  the  research  efforts.  Collaboration  between  application 
contractors  and  technology  developers  has  been  emphasized  as  contracts  are  awarded.  The  autonomous 
land  vehicle  effort  was  started,  along  with  supporting  vision  research  work  that  provides  the 
"eyes"  for  the  vehicle.  An  effort  in  fleet  battle  management  involving  CINPACFLT  and  the  carrier 
U.S.S.  Carl  Vinson  was  started;  detailed  plans  for  the  Pilots  Associate  Application  are  being 
defined  The  overall  program  involves  cooperating  university,  industrial,  and  government 
researchers.  Liaisons  to  the  DoD  Services  and  Agencies  and  other  Government  organizations  were  also 
formed  to  maximize  technology  transition.  Contacts  have  been  established  with  NBS  and  with  the 
ALVEY  program  in  England  the  5th  Generation  program  in  Japan  and  the  ESPRIT  program  in  Europe  to 
develop  standard  benchmarks  and  performance  evaluation  techniques. 

b  F-Y- 1085  Program Real-time  customization  and  repair  of  large  scale  integrated 
circuits  having  near  1  micron  design  rules  are  being  demonstrated  using  beam  processing  techniques. 
Automated  printed  circuit  board  and  interconnect  technology  are  being  integrated  into  MOSIS; 
techniques  are  being  developed  for  integration  of  wafer  scale  VLSI  systems  including  the  associated 
process,  device,  and  packaging  concepts.  Initial  board  to  board  optoelectronics  interconnections 
are  being  demonstrated.  Circuit  and  system  level  simulation  software  is  being  developed  for 
multi-board  systems  of  VLSI  components.  New  integrated  circuit  fabrication  services  and  system  kits 
are  being  made  available  through  MOSIS  including  1.25  micron  CMOS  lambda  scaled  designs,  initial 
wafer  scale  interconnection,  and  standard  buses.  Efforts  are  being  initiated  to  develop  advanced 
coarse  mesh  and  fine  mesh  machine  architectures.  Development  of  the  emulation  facility  is 
continuing  and  is  being  used  to  emulate  a  tagged  token  data  flow  architecture.  Fine  and  coarse 
grain  tree  machine  architectures  are  being  prototyped  using  advanced  VLSI  fabrication  services  via 
MOSIS  A  prototype  10-cell  programmable  systolic  array  machine  is  being  demonstrated 
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concepts ,  programming'  languages  system  cnftu/a»*A  a  a  archi tectures ;  new  architectural 


W  LVTn1  7.vlslon  software  to  support  a  simDle  rnaH  fnTiA  V  :  \  language,  and  expert 
t  installed  in  the  autonomous  land  vehicle  Designs  fnr  „n  wln?  ls  being  completed  and 

system  and  natural  language  interface  that-  nmw;^  ?nS  *or  an  evoiutionary  advanced  exDert 
completed.  The  Common  Lisp  anS  Ada  Uncages  are  ^infusf^  E?gl‘sh  responses  arS  being* 
languages  for  the  program.  The  work  in  th0  ■>,.«-  eing  use  as  standard  system  implementation 
for  an  early  road  following  demonstration  in  CY^Qse5  th^batt!016  *S  ahead  of  schedule  and  heading 
on  a  combined  ashore  and  afloat  scenario  wth  the  Ss  S  Carl  i?  management  application  is  focusing 

s?iSe^-ii°tS^f;L^-ciate  — 


v\°t\  the  Gallium  Arsenide  Pilot  line  waler  scL'l^-r  M°SIS  wiH  be  Rented  to 

-  Through  the  air"  optoelectronic  interconnect  fppun:n  nterconnects  and  additional  system 

iPSUfSt!  S«-.!?!W«w  »»p?ore5  ApJfo^hM  ■»«  >«*  y 


datafl0"  .ill  be  carried  outetandktheresultsausedmtlarti0"S  °f  the  token 

dataflow  -ohme.  an  object  oriented  ■ltiprWS,,r^Mt^l?PydSIi:‘“Ud*^‘->k« 
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software  workbench.  Advanced  signal  processing  capabilities  will  be  demonstrated  using  the 
programmable  systolic  array.  The  connection  machine  will  be  upgraded  to  64,000  processors, 
demonstrated,  and  advanced  software  development  tools  will  be  completed  to  support  its  use  in 
symbolic  processing.  The  design  of  a  1,000,000  processor  connection  machine  will  be  started,  based 
on  the  results  of  the  smaller  scale  prototypes.  Initial  demonstrations  of  the  results  of  the 
competitive  multiprocessor  system  architecture  projects  will  be  completed.  A  second  round  of 
competitions  will  be  started.  A  100  word  noisy  speech  recognition  system  will  be  demonstrated  in 
the  Pilot's  Associate  application.  A  1000  word  continuous  speech  understanding  system  will  be 
tested  in  non  real-time  on  a  lisp  machine.  Additional  road  following  software  will  be  tested  on  the 
Autonomous  Land  Vehicle,  initial  obstacle  avoidance  vision  software  will  be  completed  and  low-level 
vision  algorithms  will  be  exploited  on  the  programmable  systolic  array  for  application  to  the 
vehicle.  New-generation  natural  language  and  expert  system  technologies  will  be  demonstrated 
forincorporation  in  battle  management  application  areas.  Designs  will  be  completed  for  parallel 
execution  of  these  systems.  The  battle  management  application  will  focus  on  natural  language 
interactions  and  the  development  of  expert  systems  for  force  requirements,  capabilities  assessment 
and  strategy  evaluation.  The  Pilot's  Associate  application  will  focus  on  connected  word  speech  in 
the  cockpit  and  development  of  expert  systems  to  support  tactical  mission  requirement  and  knowledge 
of  the  aircraft  itself. 


d.  Program  to  Completion’  work  on  multiprocessor  system  architectures  and  software  will 
continue  leading  to  the  development  of  a  new  generation  of  systems  with  3  to  4  orders  of  magnitude 
increase  in  performance.  Infrasturcture  support  for  the  program  will  be  expanded  to  upgrade  the 
experimental  environment  to  include  the  new  multiprocessor  system  architectures  and  advanced  VLSI 
capabilities.  New-generation  machine  intelligence  systems  will  be  delivered  on  multiprocessor 
systems  and  tested.  Efforts  will  continue  to  focus  on  continuous  speech  understanding,  image 
modeling  and  object  recognition,  knowledge  acquisition,  explanation,  natural  language 
understanding,  and  multiprocessor  exploitation.  Emphasis  will  continue  to  be  placed  on  transfer  and 
realization  of  technology  in  demonstration  applications.  Test  and  evaluation  standards  will 
continue  to  be  refined.  Concept  demonstrations  of  the  Land  Vehicle,  Pilot's  Associate  and  Battle 
Management  System  will  be  carried  out  for  a  series  of  increasingly  complex  scenarios. 
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Demonstration  of  an  expert  system  for  threat  assessment. 

Speech  Understanding  system  design  completed. 

Beam  Processed,  customized  IC  interconnection  demonstrated. 

Demonstrate  road-following  for  Autonomous  Land  Vehicle 
appl ication. 

Initial  Emulation  Facility  operational. 

Demonstrate  Obstacle  Avoidance  on  Autonomous  Land  Vehicle. 

Design  of  low  cost  symbolic  processing  machine  completed. 
Demonstrate  fully  operational  dataflow  emulation  facility. 
Initial  data  flow  emulator  completed. 

Innovative  multi-processor  architectures  demonstrated  with  speed 
potential  of  1000  times  current  supercomputer  speeds. 
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Mid  FY  1987 

Early  FY  1086  Late  FY  1987 


Demonstrate  connected  word  speech  for  the  Pilot's  Associate, 
initial  automated  computer  assembly  and  testing  demonstration 


Understanding  Systar^was  lected  fn  'fy  ^^^but^Je  to^con^™^1  V  !,e  ,award  for  a  Speech 
until  early  FY  1985.  The  emulation  facility  confrfct  ia,  not  dela?s  wil1  not  b*  awarded 

automated  computer  assembly  and  testinc*  effort  ic  k0;  S1£nec*  until  the  end  of  FY  1084  The 

methodology  is  completed.  However  tte  fritted V  de5erred  u"til  after  the  rapid  prototyping 

Initiated  earner  than  Mil  SS? *‘S 
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„  c  Brojr.r.t  noser  i  pt.  i  nn  ■  The  Intelligent  Systems,  Project  CCS-01,  under  the  Defense  Research 

Sciences  Program  Element  no,  011O1E,  was  transferred  at  the  beginning  of  FY  1985  to  the  Strategic 
Technology  Program  Element  no.  62301E  and  designated  Project  no.  ST-11.  The  Intelligent  Systems 
project  focuses  on  fundamental  investigations  into  the  limits  of  the  dig  tal  computes  capabTlitv 
for  Intel  igent  processing  with  the  ultimate  goal  of  making  it  possible  for  computers  to  assisJ 
?nfnrm-,t?lleve  ml  1 1 1 ary  Personno *  complex  as  well  as  routine  decision-making  tasks  which  are 
information  or  personnel  intensive,  tedious,  dangerous,  or  rapidly  changing.  The  specific  obiective 
of  this  research  project  is  to  advance  the  frontiers  of  the  field  of  artificial  intelligence 
thereby  providing  a  foundation  of  scientific  principles  for  the  development  of  a  next  generation  of 
intelligent  systems  that  will  solve  current  and  future  DoD  problems.  To  meet  this  objective  the 
research  in  this  program  explores  new  ways  of  representing  and  using  knowledge  in  computers  ’ in 
asoriht0iPt^ rform  tasks  that  require  symbolic  reasoning  of  sufficient  complexity  that  one  would 
nrooi^  intelligence  to  a  human  who  performed  them.  Continuing  research  efforts  include  reasoning 
'  knowled£e  acquisition  and  representation,  image  understanding,  intelligent  user  g 

interfaces,  cooperative  problem  solving  in  distributed  environments,  fundamental  architectures  for 
nev^generat ion ’ software*”  aCtivities'  the  intelligent  management  of  knowledge  and  information,  and 


V  P"Jfl84  Annnmpl  i  shirks.  Work  in  FY  1984  was  conducted  under  Project  CCS-1  known  as 
1‘genf  System  as  part  of  tie  Defense  Research  Science  Program  Element  no.  011O1E 
Knowledge-based  techniques  for  explicit  instantiation  of  knowledge  were  infused  into  image 
understanding  processes.  The  ACRONYM  vision  system  was  applied  to  a  now  task  domain  ACRONYM  also 
served  as  the  foundation  for  a  port  monitoring  task  undertaken  as  a  separate  effort  Jnc?eased 
emphasis  was  placed  on  reasoning  with  uncertainty  and  efforts  were  initiated  to  address  the  data 
fusion  problem  Expert  systems  technology  utilizing  the  blackboard  paradigm  was  investigated  as  a 
means  of  attacking  more  complex  problems.  Initial  steps  were  taken  to  intlgr^te  different  types  of 
knowledge  representation  systems  so  as  to  overcome  weaknesses  inherent  to  a  particular  type  of 
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Defense  Mapping  Agency^atabase  ^mTwa^instal  lelTas^n  1“"guage  systems  has  been  applied  to  a 
Distributed  problem  solving  technique?  iei£ ifli „ “  ' BXperifental  tool  for  that  agency, 
effects  in  control  of  Robot  Piloted  Vehicles  PAdd1  ic£t  i  resent  uncertainty  and  propagate  its 
demonstrated  in  prototype  expert  svstem*  that  1  , knowledge  engineering  techniques  were 

uses  of  a  single  knowledge  Sal e  Informat^n  fusion  and  interface*  and  multiple 

an  intelligence  domain.  The  data  intensive  planning  effort  focnsLd^n  VnFertalnty  were  applied  to 
Planning  and  exploring  the  use  of  constraints  to  riftent ? ussed  on  laboratory  and  research 
undertaken  to  produce  correct  and  Efforts  -re 

advances  in  thil  Irea  toThe^more^ppl  ie^doma fns^of “eJpert ^vstem^t is  coftinuin^  with  transfer  of 
language.  The  Meta-Representation  System  that  nfei  systems  technology  and  natural 

problem-sol  zing  activity  is  being  enhanced  by  ineronorat i tp ■ F®as?n  ab°ut  and  control  its  own 
constructing  a  knowledge-based  consultant  that  f  probabl  ^stic  reasoning  and  by 

and  inference  methods.  Improved  problem  SolJi£g  system^  a^bS?™5^  ?ppr°priate  representations 
several  levels  of  abstraction  in  order  to  imoSovS  meShLc  fb  ng.deVeloped  to  provide  reasoning  at 
facts  is  being  extended  by  formalizing  the  representaH on  n  constraining  search.  Reasoning  about 
by  developing  a  priority  scheme  to  guide  automatic  use  of  th«  fa£ts  ?n^°  a  knowledge  base,  and 

is  being  extended  to  general  problems  of  induction  to  acci ct6( f apt? •  gnowledge  acquisition  research 
knowledge  bases  The  blackboard  software  environment ^XP&nding  and  correcting 
solving  framework  by  enabling  the  scheduler  tn  ?nf£r  £B1  ls  bemg  extended  as  a  goneral  problem 
use  and  to  encode  these  new  heuristic  patterns  in  a  new^ont ™ l patterns  that  occur  during  software 
complex  queries  for  photointerpretation  is  beinir  avtonln  xtr-  regime  Research  in  supporting 
in  order  to  constrain  search.  Image  understanding  research  wi |™pf0Vln8  hierarchical  representations 
integrating  techniques  for  monocular  and  stereo  image  anaW^il1  ^JJprovf  tbe  30  MOSAIC  system  by 
used  to  build  and  verify  3D  scone  models  Research  fn  and  spPtial  rfh  zoning  that  is  being 

natural  language  and  planning  assistance' is  being  utilized'  generlp  representation  methods  for 
developing  a  hybrid  approach  for  representing  knLleiie  ^d  f  enhance  the  gL-TWO  system  by 

systom  will  be  enb.oc.d  to  support  deiefop^^ln^.'S^fe^^^nbe^To^^rSS^8^  the 
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pre-selected  plan  exists.  A  complex  simulated  environment  for  machine  learning  experimentation  is 
being  developed  and  used  to  discover  principles  and  heuristics  for  ntelligent  action  involving 
vision,  speech  and  manipulation.  The  SOAR  (Small  Talk  on  a  Reduced  Instruction  Set)  computer 
system  is  being  utilized  to  develop  methods  that  permit  expert  systems  to  improve  performance  as  a 
result  of  experience  gained  during  use,  and  to  permit  them  to  effectively  work  on  new  subgoals 
where  the  system  has  little  prior  knowledge  of  the  problem.  Two  new  research  efforts  in  lnowledge 
management  and  new  generation  software  are  being  inaugurated  in  FY  1685.  Projects  rre  getting 
underway  with  development  efforts  that  incorportate  intelligent  functions  to  manage  database 
retrieval  systems,  instantiation  of  modeling  systems  for  rapid  prototyping  of  software  systems. 


C.  FY  198ft  Planned  Program  and  Basis  fnr  FY  1986  Bequest.  •  Significant  advances  in  depth 
mapping  will  result  from  maturation  of  image  understanding  techniques  such  as  optical  flow  and 
stereo  analysis  for  cultural  structures.  Techniques  will  be  extended  for  using  rule-based  methods 
for  knowledge-based  control  of  low  level  scene  analysis.  The  MAPS  image-to-map  correspondence 
system  will  be  extended  to  aid  decision  support  tasks  for  rule-based  photointerpretation  systems, 
and  techniques  for  hierarchically  and  symbolically  representing  digital  maps  will  be  developed.  A 
stereo  algorithm  based  on  scanline  research  will  be  developed  and  utilized  to  control  the  search 
problem  in  three-dimensional  space  with  the  objective  of  formulating  a  uniform  algorithm  of  stereo 
reconstruction.  The  KNIFE  image  understanding  system  will  be  enhanced  to  solve  problems  in  image 
segmentation,  feature  extraction,  material  identification,  and  feature  classification  by  combining 
a  database  of  recognition  rules  with  recursive  segmentation  thus  enabling  software  to  find  and 
label  scene  features.  Research  in  developing  tools  for  automatic  algorithm  design  will  be  extended 
to  include  areas  such  as  dynamic  programming.  A  flow  graph  parsing  algorithm  will  be  applied  to 
analysis  of  programs  to  develop  a  general  knowledge  acquisition  and  software  design  system.  Work 
will  continue  to  develop  and  formalize  domain- independent  control  techniques  such  as  the 
conjunct-ordering  heuristic  method.  Research  in  machine  learning  will  be  extended  by  developing 
problems  solvers  that  explore  the  space  of  alternative  actions  to  discover  short  cuts  and  to  note 
regularities;  the  general  and  domain  specific  heuristics  aquired  in  this  process  will  then  be 
employed  by  expert  systems  to  assist  in  directing  search.  A  learning  system  for  acquiring  rules  of 
Very  Large  Scale  Integrated  fault  diagnosis  will  be  demonstrated  and  the  system  will  be  extended  to 
include  '■•apabilities  for 


Fd 


.  I 


I 


FY  1986  RDTiiE  DESCRIPTIVE  SUMMARY 


Project:  iLT-1  1 . 

Program  Element  E 

USDR4E  Mission  Area:  _iail 


Title:  intelligent  Sv_.stem.s_ 

Title:  Strategic.  Technology 
Budget  Activity:  J _ Techno  lrigy  Rase 


analyzing  and  generalizing  from  the  users'  actions.  The  text  analysis  system,  RESEARCHER,  wil .  be 
enhanced  to  oxtract  and  merge  information  froi.i  multiple  sources;  further  development 
wi 1 1  incorporate  knowledge-intons ive  explanation-based  learning  to  speed  the  generalization  process 
whena  complete  domain  model  is  available.  Knowledge  acquisition  efforts  will  combine  learning 
techniques  with  user  interaction  capabilities.  Logic  programming  will  be  used  as  a  basis  for 
representing  queries  to  expert  systems  in  order  to  improve  the  speod  of  execution  and  quality  of 
content  for  genorating  explanations.  Speech  understanding  research  will  enhance  the  feature-based 
approach  to  spooch  recognition  by  improving  acoustic-phonetic  labeling  techniques  for  continuous 
speech  and  by  doveloping  a  word  hypothesizer  incorporating  prosodic  and  broad  phonetic  category 
labels.  Rosearch  in  intelligent  databases  will  extend  to  query  language  development  and  to  tools 
for  dessign  of  intelligent  database  models,  distributed  database  systems,  and  interactive  graphic 
editors  for  data  browsing  and  graphical  schema  design.  Applicability  of  structuring  learning 
systems  which  directly  assimilate  new  knowledge  in  the  course  of  its  use  will  be  investigated  as 
advances  are  made  in  better  knowledge  representation  methods.  Discovery  techniques  will  be  explored 
using  structured  logic  procedures,  small  scale  prototypes  of  the  new  software  and  system 
development  models  will  be  extended  and  usod  as  a  basis  for  initial  evaluation  of  software 
alternatives  In  addition  to  models  such  as  visual  programming,  transformational  programming,  and 
deductive  programming,  now  models  such  as  inferential  programming,  kowledge-based  program 
synthesis  and  new  knowledge-based  optimization  techniques  will  be  developed  to  support  production 
quality  refinement  of  rapidly  developed  prototypes.  A  deductive  system  software  development 
approach  using  a  functional  programming  language  and  automated  reasoning  tools  will  be 
demonstrated . 


d  Prnpram  in  rnmpi st i nr ■  The  basic  research  program  will  continue  to  explore  artificial 
intoll igence  problems  that  are  of  fundamental  importance  to  DoD.  Very  difficult  research  aroas  such 
as  commonsonse  reasoning,  learning  and  discovery  will  begin  to  find  limited  applica  ion  in  more 
applied  areas  such  as  expert  systems  and  natural  language.  Knowledge  acquisition  and  knowledge 
representation  will  continue  to  be  of  great  interest  because  of  the»r  importance  to  achieving  the 
next  evolutionary  step  in  capabilities  for  applied  art ificial  intelligence  Work  will  also 
continue  in  areas  such  as  cooperative  problem  solving,  reasoning  with  uncertainty,  image 
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knowledge  and  learn  new  rules  will  enable  risvpimnmnt  f  dovelop  methods  for  computers  to  discover 

Sefsru^STn°fr?ntcia!  iSSliJSc^iJ  StoT*  ^  ^Tr^^repres^taUon  23  control1" 

learning  and  discovery  methods.  Knowledge  bfso  reCresenJatfon  ??VerleLln  ^“"ated 

sy stemsatResearch°wi  1  l°cont  inu^tc^focus  In  thSirSoBi^ln'infBnSSj  f 

wfnUcn^SealtomPfo0c:snon  tVsT SiSglSS. 1  iSi5StS2tCO,n,Band  anf  %?'0'  ""t-senLstehaartchre 

importance  in  developing  large  distributed  °h  d&tf  m^na^ement  that  are  of  fundamental 

new-generation  soft^«ed=™?o«itSt^Ud.i?r^drl2id?rJ^io!l:pad’"Ssi^etKaSLr^Sinf 
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Late  Year's 


Late  FY  1986 


Late  FY  1985 


Current 

-BJan 

Late  FY  1985 


Late  FY  1985 


Demonstration  of  a  prototype,  interactive  knowledge 
acquisition  capability. 

Demonstration  of  artificial  intelligence  techniques  in  a 
distributed  sensor  network  testbed. 
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Cate  Year's 
Riipnrt  Plan 

Early  FY  1986 


Early  FY  1986 


Current 
-P-1  an. 

Early  FY  1986 


Mid  FY  1986 


Late  FY  1986 


Late  FY  1986 


Early  fY  1987 


Mid  FY  1987 


Mid  FY  1987 


Title:  — lute  1  1  i  gent  ay&tams 
Titlo:  -Strategic  Technology 
Budget  Activity:  1  Teehnnln 


“u?iSrfaSna3iSosrisS>,Ste”  tUt°r  f°r 
rrsr.?i  f“eg“w3  u.ii.^u'isssK!- 

their^xecut ion16™  gerar*tir>8  Pi*"*  -d  monitoring 
?3"i«ger,Jo??e3pfo33eSe"iS<"’t  “*  for  det»''»i"‘"S  map 

Demonstration  of  intelligent  optimization  of  data  base 

M.^i^fis.f^rssuK.sfas*" in  * 

-  Not  Applicable 


Project:  #ST-]2 

Program  Element:  62301E  !  Advanced  Quantum  Electro-Optics  (NEW  START) 

USDR&E  Mission  Area-  530  title:  Strategic  Technology  - - 

-  Budget  Activity:  1.  Technology  Base 

H .  PROJECTS  OVER  $7  MILLION  IN  FY  1986 : 

develop  0ptfcBlLtechnologieTSto  m^ke°possible  a  ^road^anorof003"^!  f le>ctro-°PticB  program  is  to 
long  range  space  imaging  from  the  ground,  phased  arrav  laser  r  rf0"'  mi  1*Jary  caPabilities  including  ultra 
This  new  effort  will  focus  on  developing  advanced  methods  a£d  terhnAln  sPacod-based  counter  aircraft, 
segmented  ground  based  receiving  telescopes  Lin  J  fL  \  1o9U'S  for  compensating  large, 

wavefront.  9  telescopes  against  the  effects  of  atmospheric  turbulence  on  the  incoming 

2 •  Program  Accomplishments  and  Future  Programs: 

a*  PY_1984  Accomplishments:  New  Start  in  FY  1986. 
b-  FY_J985  Program:  New  Start  in  FY  1986. 

build  on  recent  breakthroughs  inratmosphericacompensation9technoieS^!  In  f'n  1CS6,  thiS  pro^ram  wil1 
coupled  with  ground  based  telescopes  fully  compensatina  for  t-hl  Methods  will  be  developed  and 

effort  will  provide  a  critical  adjunct  to  the  Pvi?H„nV  pthe  effects  °f  atmospheric  turbulence.  This 
at  these  ranger  but  cannot  provide  these  objects  The  teehn^<  of°eSS  pr°gram  which  can  detect  objects 
based  laser  for  the  effectsof  atmospheric  turtuiencfarr^nn9^5  f°r  G™PGnSating  the  pu1sGd  ground 
Initiative  Organization.  This  effort  win  e  s  r  V?  ?Ped  by  thG  Strate9ic  Defense 

processing  technology  based  on  holography  and  lineal  and  nonlLe^  97  lncludir:9  integrated  optical 
scattering.  This  capability  will  depend  on  the  development  of  new  proFesfe£\  such  as  stimulated  Brillouin 
compensation  over  extended  path  lengths  throuoh  the  f  r  tGchn°l°gies  to  provide  image 

°n  developing  concepts  and  component  technologies  and  test ’’no*  of  Y  1986 '  this  Pro9rai^  will  be  focused 

subscale  laboratory  experiments.  Advanced  holoaraDhir  araHnS  f  ,  tJ?ese  COJnP°nfnts  and  concepts  in 
replication  techniques  by  plastic  embossinq  and  ^  9  fabrication  techniques,  low  cost 

included  in  this  program.  ’  "  "m  OSSlng  and  lari?e  aperture  modular  construction  from  wafers  will  be 


FY  1986  PDT&E  DESCRIPTIVE  SUMMARY 


Project:  #ST-12 
Program  Element:  62301E 
USDR&E  Mission  Area:  530 


Title:  Advanced  Quantum  Electro-Optics  (NEW  START) 

Title:  Strategic  Technology 

Budget  Activity:  1 .  Technology  Base 


d-.  Program  to  Completion:  Field  experiments  will  be  conducted  jointly  with  the  military 
services,  primarily  the  Air  Force,  to  determine  bounds  on  imaging  performance  in  an  operational 
development '  technologies  will  then  be  transitioned  to  the  military  services  for  further 


Milestones : 


Last  Year's 
Reported  Plan 


Current 

Plan 


Explanation  of  Milestone  changes:  Not  applicable. 


Milestone 

Field  experiments  to  verify  predictions 
of  models  in  operational  environment 


Prelect:  « ST-13 
Program  Element:  #(miflF 
USDR&E  Mi*. ion  AreHTtlF 


PgQJgCTS_QVFR  $7  MILLION  lN  FY  lqnf. 


Pudget  Acti yj tyTT7  Technology 


ssfMr:  «■ 

assooiatod  tochnologios!  and  an  arph;'fSrfSn,ent'  Thf'  s;CM  Program  win  ,aCquisition '  track, 

surveillance  capability  The  hitecture  to  provide  the  buildino  hinnt  1*P  SVRtf’m  concepts, 
compared  to  existinq  surveiii  ob-ectiv,:’  Is  to  achieve  order-of-mmnlt  ^,0nkK  for  advanced  strategic- 
promising  new  sensor  conle^^will ■*  tW°  phase  Program  is ^ned"’'"'’'^!^  imProvemcnts  ' 
initiated  in  Phase  I  to  develop  the  I  ldentified  and  analyzed.  An  architeAt,,^  *he,  first  Phasp' 
architecture  efforts  would  in  ?  fraiT1PWork  for  cva  luatinq  mult  ini  o  rture  task  will  also  be 
concepts;  threat  deAelopment/pJoWtiolT  ^  scenario  »nd  model  L^oSenlTfo^ev1' 1  SRnf0r  systoms-  The 
for  CJ  and  data  fusion.  This  new  InJn'^°nCeptS  for  energy  spectrum  IsenLn  ovalllating  overall  system 

processors  I*  ^^"SSoSSc"-^ 

Interceptor  Experiment  ^oiW.'ISSKTtSE  Range 

The  SACM  program  resulted 

technologies  that  could  support  fnl,7  SUpport-  This  effort  reviewed  all  the  ®4  Which  Was  arcomplished 
surveillance  concepts  and  platforms  ^  ’alTa^a^ 

i^«./p,opo»iff-i|-i;LrtTwrni  in™rua“c"  s?r ;  •«»« **  i« „  „„  „lh  ,  . 

architecture  1  -ode!,  „„  the 


FY  1986  RDTSF  DESCRIPTIVE  SUMMARY 

Project:  tST-13  Title:  Strategic  Air  and  Cruise  Missile  Defense 

Program  Element:  1 6230 IE  Title:  Strategic  Technology 

USPR&K  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 


United  States  (CONUS)  air  defense  and  fleet  defense  and  other  secondary  missions  such  as  theater 
surveillance  and  advanced  targeting.  System  concepts  will  be  developed  on  new  techniques  such  as 
multisensor  systems  as  well  as  traditional  surveillance  concepts.  Most  of  the  effort  this  year  will  be 
on  investigation  of  new  techniques,  development  of  comparative  tools  and  establishment  of  a  technical 
steering  committee.  The  advanced  arrays  for  target  detection  will  be  developed  and  the  HBR  system 
engineering  will  be  performed  for  possible  demonstrations  in  the  late  1980's  including  distributed 
aperture  radar  experiment  planning  and  utility  assessment. 

c.  FY  1986  Planned  Program  and  Basis  for  FY  1986  Request:  The  SACM  phase  I  survey  of  new 
innovative  techniques  and  system  concepts  will  be  completed  with  the  most  promising  techniques  selected 
for  further  technology  and  concept  development.  These  systems  will  also  be  evaluated  using  the 
architectural  mission  models  that  will  iterate  the  initial  system  concepts  into  the  most  effective 
integrated  network  to  achieve  significantly  improved  surveillance  capability.  The  advanced  ultra  high 
performance  Large  Scale  Integrated  (LSI)  chip  will  be  developed  in  small  test  arrays  and  the 
demonstration  and  measurement  test  program  for  the  HBR  program  will  be  developed.  The  HBR  signal 
processor  with  antenna  and  receiver  test  articles  will  be  developed  for  target  detection. 

d ■  Program  to  Completion:  An  advanced  surveil  ance  sensors  architecture  will  be  developed. 
The  high  risk,  new  innovative  surveillance  technologies  will  be  developed  and  tested. 

e.  Milestones : 


Last  Year's 

Current. 

Reported  Plan 

Plan 

— 

-- 

Mid 

FY 

1985 

-- 

Late 

FY 

1985 

Mi lestones 

Initiate  architectural  model  development 
Sensor  concepts/technology  development 


FY  1986  RDT&E  DESCRIPTIVF  SUMMARY 


Project  :  it  ST- 1  3 
Program  Element:  t62301E 
USDR&F  Mission  Area:  530 


Title:  Strategic  Air  and  Cruise  Missile  Defense 

Title:  Strategic  Technology  ~  - 1 

Budget  Activity:  1.  Technology  Base 


Last  Year's 
Reported  Plan 


Current 

Plan 

Mid  FY  1986 
Early  FY  1986 


Milestones 


Initial  SACM  concept  evaluation 

Select  Phase  II  concepts  and  technologies 


t-  Explanation  of  Milestone  Changes:  Not  applicable. 


Program  Element:  I62707E 
Mission  Area:  #530 


A-  RESOURCES  ($  in  Thousands ) ; 

Project 
Number  Title 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Title:  Particle  Beam  Technoloav 
Budget  Activity:  1 ■  "Technology  Base 


FY  1984  FY  1985 
Actual  Estimate 


FY  1986  FY  1987 
Estimate  Estimate 


Total 

Additional  Estimated 

to  Completion  Costs 


TOTAL  FOR  PROGRAM  ELEMENT  $30,900 


$17,400 


$21,500  $15,500 


Continuing  N/A 


B-  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NFFn.  Wi.  _ 

development  to  determine  the  scientific  feasibility  of  narti>?o  h  supports  basic  research  and  technology 
advantages  of  near  speed-of-1 ight  delivery  ranirt  r»f  ,  m  1  beam  weapon  concepts  which  have  the 
of  kill  mechanisms.  She  majorobjective  of  [his efflrtT*  ^  targCt  penet^ation  with  a  variety 

FY  198^  arHViStiC  Cl°Ctr0n  beam  the  atmosphere r for Spot«ntialSDoint  f ?ble'  Predictable  propagation 

FY  1984,  this  program  also  supported  research  on  the  didLP?  n  V  ^  defense  applications.  Through 

the  eh  aa  SpaCe  applioations .  In  FY  1985,  the  neutrfl  Darticle  he  bri9htness  neutral  particle  beams 
the  charged  particle  beam  program  directed  toward  research  of  =  a  w  m  pr°gram  a"d  certain  elements  of 

prog r am? nS f ° rr0d  dement  63221C  and  became  ££?  0°ff  tegirD^L^se^I^^^iv^"06^8 


c •  COMPARISON  WITH  FY  1985  DESCRTPTTVP  chmurdv 

thePoutiCle  Deau  technoiogy  potentially  usefui~for  balli stic^issile^ef ^  Ejement  included  development 
the  outyears,  those  projects  are  being  continued  under  the  P™[?d™h-d  —  f®  in  3pace-  In  FY  1985  and 
The  decrement  reflected  in  this  year's  estimate  of  tho  ?le®ld*)nb  ®  initiative  on  Strategic  Defense, 
in  induction  linear  accelerator  technology  which  was  aDDlied^  ^v6!  fo?ding  reflects  a  breakthrough 
Advanced  Test  Accelerator  (ATA)  at  performance  levels  1984  to  achieve  operation  of  the 

achievement,  within  the  accelerator  removed  the  rfldi2g  design  goals.  This  technical 
in  FY  1986  and  resulted  in  substantial  cost  sJJings^^"^*;!'  *  ma9°r  planned  modif  Nation  to  the  ATA 

D>  OTHER  APPROPRIATION  FUNDS:  None. 


i-Y  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  f 62707E 
Mission  Area:  1530 


Title:  Particle  Beam  Technology 
Budget  Activity:  1.  Technology  Base 


;  r*  p s- 

f°r  ad'?nclng  those  technologies  w!iich  are  essential  in  order  to  rapidlyPdevelop  particle 
Jeutri?  y  arC  Pr°Ven  feasihle-  In  FY  1903,  the  transition  to  Army  support  began  for  the 

partlc3'’  b®am  program.  In  FY  1983-84  ,  the  neutral  particle  beam  feasibility  experiment  was 
jointly  supported  by  the  Army  and  DAPPA.  For  FY  1985  and  the  outyears,  the  joint  Army /DARPA  neutral 

with'fundfren^T  “a111  'e  COntinVGd  aS  3  part  °f  the  President's  initiative  on  Str^^fS  defense 
with  funds  requested  under  Program  Element  63221C.  y  ' 

F'  WORK  PERFORMED  BY:  This  effort  is  performed  by  in-house  activities  (5%),  bv  federallv  funded 
research  facilities  (85%)  and  by  industrial  contractors  (10%).  In-house  participants  include-  the  Naval 
Surface  Weapons  Center,  Silver  Spring,  Maryland;  and  the  Naval  Research  Laboratory  Washington'  D  c 
cafifoiiia  tbedTr°S:irCh  facilitir  include  thp  La-rence  Livermore  National  LaboraJor^  Livers' 

,;d  ncDc‘nn”11  Dougla'  L*bi:  «• 

G‘  PROJECTS  LESS  THAN  $7  MILLION  IN  FY  1986:  Not  Applicable. 

H •  PROJECTS  OVER  $7  Million  IN  FY  1986 : 

dp„P  clo'e  t0  th0  °£  li-’M  *"d  “ 


Troyram  Element:  I62707E 
Mission  Area:  #530  * 


— ounn/\K y 


-Partlcle  Beam  Technolnrry 
Budget  A^ivity:  1.  Technology  Base 


SiSisSSTSraSiiSP! 


HlQSLEgni  Ac  complishments  and  Future  Prnnram. . 


^sinTMIV  op<!r“oa  fot 

Accelerator"  (ATXT~afe^con?inuTng  Jnd^rbeam^roiaaat '  f"9  expariments  the  Advanced  Test 


FY  1986  RDTiE  DESCRIPTIVE  SUMMARY 


Program  Element:  I62707E 
Mission  Area:  #530 


Tit le :  Particle  Beam  Technoloc 
Budget  Activity:  1 .  Technolot 


^  Thvr\ei" °f  the  p™*™  -111 

in  the  pulse  train  are  necessary  conditions  for  elec^ontL^'nre"!^ :  "ri.traCking,  °f  Subse^ent  pulses 
decrease  m  planned  FY  1986  resources  ..t,.  c  ron  beam  propagation  over  userul  ranges.  The 

breakthrough  accelerators  which  has  solved  the  critical°technl  ff°c  last.y®?f  is  made  possible  by  the 

accelerator.  Resources  planned  to  address  ^his  Issue  in  FY  ?98f  S^bllity  issue  the 

cost  savings  in  the  FY  1986  program  resulted.  ‘  Y  1986  r  n°  longer  required  and  substantially 

train  mode  of  propagation  ^111 ^^determined  1  ^hi s^rolaqa t i  n^  *ca®ibilitV  °f  the  continuous  Pulse 
possibility  of  nuclear  keep  out.  Foiling  the  succ^ful  dfmnn 7 haS  7°  pot°ntial  to  provide  thp 
particle  beam  program  will  be  tran*itioncS9to  Jh!  S^'  fol  ^urlhel  developmoS?  techn0l0gy'  thc  cb-ged 


Milestones  : 


Last  Year's 
Reported  Plan 


Current 

Plan 


Milestone 


Install  atmospheric  beam  line 


for  thc  ch,f;,cdTfSlc°6n,^  bvf,th^5°J1"°tL  SlXc"?"th  “Up  ln  the  "»Jor  mile.tone. 

maximum  beam  current  in  thc  hi vat etc  Teat  Accelerator^ (ATA)  Theie"JechM  ^ tabUity  induced  limitationa  in 

succosaful ly  re.olved  with  the  ATA  and  the  p^rlTS  T’P TJZZ. 


I 


L 


< 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Prooram  Element:  I62707E  Title:  Particle  Beam  Technology 

Mission  Area:  1530  Budget  Activity:  1.  Technology  Base 


E.  RELATED  ACTIVITIES:  In  FY  1980  the  Under  Secretary  of  Defense  for  Research  and  Engineering  approved 
the  Particle  Beam  Technology  Program  plan  which,  beginning  in  FY  1981,  consolidated  the  DoD  particle  beam 
efforts  under  the  overall  technical  direction  of  DARPA.  Under  this  plan,  DARPA  assumed  responsibility 
for  both  charged  and  neutral  particle  beam  feasibility  experiments.  The  Military  Departments  were 
responsible  for  advancing  those  technologies  which  are  essential  in  order  to  rapidly  develop  particle 
beam  weapons  once  they  are  proven  feasible.  In  FY  1983,  the  transition  to  Army  support  began  for  the 
neutral  particle  beam  program.  In  FY  1983-84,  the  neutral  particle  beam  feasibility  experiment  was 
jointly  supported  by  the  Army  and  DARPA.  For  FY  1985  and  the  outyears,  the  joint  Army/DARPA  neutral 
particle  beam  program  will  be  continued  as  a  part  of  the  President’s  initiative  on  Strategic  Defense, 
with  funds  requested  under  Program  Element  63221C. 

F.  WORK  PEPFORMED  BY:  This  effort  is  performed  by  in-house  activities  (5%) ,  by  federally  funded 
research  facilities  <85%)  and  by  industrial  contractors  (10%).  In-house  participants  include:  the  Naval 
Surface  Weapons  Center,  Silver  Spring,  Maryland;  and  the  Naval  Research  Laboratory  Washington,  D.C. 
Federally  funded  research  facilities  include  the  Lawrence  Livermore  National  Laboratory,  Livermore , 
California;  the  Los  Alamos  National  Laboratory,  Los  Alamos,  New  Mexico;  and  Sandia  National  Laboratories, 
Albuquerque,  New  Mexico.  Industrial  contractors  include  Science  Applications,  Inc.,  Palo  Alto, 
California;  SRI  International,  Menlo  Park,  California;  Avco  Everett  Research  Laboratory,  Everett, 
Massachusetts;  Mission  Research  Corporation,  Santa  Barbara,  California;  B.  K.  Dynamics,  Inc.,  Rockville, 
Maryland;  C.S  Draper  Laboratories,  Cambridge,  Massachusetts;  McDonnell  Douglas  Research  Labs,  St.  Louis, 
Missouri;  and  Pulse  Sciences,  Inc.,  Oakland,  California. 

G.  PROJECTS  LESS  THAN  $7  MILLION  IN  FY  1986:  Not  Applicable. 

H.  PROJECTS  OVER  $7  Million  IN  FY  1986: 

1.  Project  Description:  Charged  particle  beam  concepts  are  being  considered  for  applications  in 

)  a  variety  of  advanced  weapon  systems.  The  reason  for  interest  in  these  concepts  is  the  expectation  that 
particle  beams  can  deliver  large  amounts  of  energy  at  close  to  the  speed  of  light  and  lethally  deposit  it 
deep  within  a  target  with  high  coupling  efficiency. 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I62707E 
Mission  Area:  <530 


Title:  Particle  Beam  Technology 

Budget  Activity:  1.  Technology  Base 


E .  -ELATED  ACTIVITIES :  In  FY  1980  the  of 

the  Particle  Beam  Technology  Program  plan  wc,  9  Under  this  plan,  DARPA  assumed  responsibility 

efforts  under  the  overall  technics 1  direction  of  DARPA.  Under^tnxs  P£he'Miu  Departments  were 

for  both  charged  and  neutral  particle  beam  feasi  y  P  order  to  rapidly  develop  particle 

responsible  for  In1-!  1981,  the  transition  to  Army  support  began  for  the 

neutra^particl^beam^program^^In  FY  1983-64  ,  the  neutral  part  icle  beam  feasibil it y^experiment^was^ 

ssa'as'js.s.'Sii's  sJt?ss--'rISt,:!5tS'4Sisa'.  iiitud,. «.  str.te,i= 

Wrth  funds  requested  under  Program  Element  63221C. 

F.  WORK  PERFORMED  BY..  This  .f. n5'SSJ««oJ!‘uSJi  .*"1^! «  P^Uo^p.Sf  f  Sd.' Ihe  Naval 

Sur f ace^Weapon^Center^Silver^Sprlng ,  Maryl, and,  ) 

Federally  funded  research  facilities  include  t  Alamos  New  Mexico;  and  Sandia  National  Laboratories, 

California;  SRI  International,  Menlo  Pa™;Calitornia,  avco  California;  B.  K.  Dynamics,  Inc.,  Rockville, 
^"SSr“I,D^;e10LEora“fl.^rSil^,Sr,t.LBo;Se«;,CSiio„„ell'Dou,l»»  Research  Labs,  St.  Louis, 
Missouri!  a id  Pulse  Sciences,  Inc.,  Oakland,  California. 

G.  PROJECTS  LESS  THAN  $7  MILLION  IN  FY  1986:  Not  Applicable. 

H.  PROJECTS  OVER  $7  Million  IN  FY  1986: 

1.  Project  Description .  Charged  particle  beam If tif.S&UJUrShli 

S2T2  ^e“p"/o”f"!,ht  and  leth.lly  deposit  it 

deep  within  a  target  with  high  coupling  efficiency. 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #62707E 
Mission  Area:  #530 


A.  RESOURCES  ($  in  Thousands) : 

Project  FY  1984  FY  1985  FY  1986  FY  1987 

Numbe  r  Title  Actual  Estimate  Estimate  Estimate 


TOTAL  FOR  PROGRAM  ELEMENT  $30,900  $17,400  $21,500  $15,500  Continuing  N/A 


BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  supports  basic  research  and  technology 
development  to  determine  the  scientific  feasibility  of  partite  beam  weapon  concepts  which  have  the 
advantages  of  near  speed-of-light  delivery,  rapid  retargeting,  and  deep  target  penetration  with  a  variety 
of  kill  mechanisms.  The  major  objective  of  this  effort  is  to  demonstrate  stable,  predictable  propagation 
of  a  relativistic  electron  beam  within  the  atmosphere  for  potential  point  defense  applications.  Through 
FY  1984,  this  program  also  supported  research  on  the  production  of  high  brightness  neutral  particle  beams 
for  potential  space  applications.  In  FY  1985,  the  neutral  particle  beam  program  and  certain  elements  of 
the  charged  particle  beam  program  directed  toward  research  of  spaced  based  electron  beam  weapon  concepts 
were  transferred  to  Program  Element  63221C  and  became  part  of  the  new  Strategic  Defense  Initiative 
program. 

C-  COMPARISON  WITH  FY  1985  DESCRIPTIVE  SUMMARY:  In  FY  1984,  this  Program  Element  included  development 
of  particle  beam  technology  potentially  useful  for  ballistic  missile  defense  in  space.  In  FY  1985  and 
the  outyears,  those  projects  are  being  continued  under  the  President's  initiative  on  Strategic  Defense. 
The  decrement  reflected  in  this  year's  estimate  of  the  required  FY  1986  funding  reflects  a  breakthrough 
in  induction  linear  accelerator  technology  which  was  applied  during  FY  1984  to  achieve  operation  of  the 
Advanced  Test  Accelerator  (ATA)  at  performance  levels  exceeding  design  goals.  This  technical 
achievement,  within  the  accelerator,  removed  the  requirement  for  a  major  planned  modification  to  the  ATA 
in  FY  1986  and  resulted  in  substantial  cost  savings  for  FY  1986. 

D.  OTHER  APPROPRIATION  FUNDS:  None. 
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A .  PFSOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number 

Title 

FY  1984 
Actual 

FY  1985 
Fstimate 

FY  1986 
Estimate 

FY  1987 
Estimate 

Additional 
to  Completion 

Total 
Fst imated 
Costs 

TOTAL  FOP  PPOGPAM  ELEMENT 

103,436* 

107,400* 

102,000* 

$130,000* 

Continuing 

M/A 

TT-1 

Target  Acquisition  and 
Engagement 

-0-iL/ 

-0- 

-0- 

-0- 

-0- 

-0- 

TT-2 

Weapons  Technology  and 
Concepts 

-o~; 

-0- 

-0- 

-0- 

-0- 

-0- 

TT-3 

Naval  Warfare 

35,942 

40,700 

31,680-/ 

34,65ot/ 

Continuing 

N/A 

TT-4 

Advanced  Armor  Technology 

5,276 

5,200 

5,200 

5,200 

Continuing 

N/A 

TT-5 

Target  Acquisition  and 
Weapons  Technology 

52,887 

37,300 

41,620 

55,150 

Continuing 

N/A 

TT-6 

Tactical  Directed  Fnergy 

-0- 

-0- 

15,000 

25,000 

Continuing 

N/A 

Technology 

*  Total  includes  classified  projects  not  identified  herein, 
a /  Projects  TT-1  and  TT-2  are  consolidated  in  TT-5. 

b/  The  Advanced  Undersea  Vehicle  Program  is  continuing  in  FY  3  986  and  the  outyears  as  Project  No.  EF-18 
In  DAPPA  Program  Element  63226F.,  Experimental  Evaluation  of  Major  Innovative  Technologies. 


__ 
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Title:  Tactical  Technology 

Budget  Activity'  1.  Technology  Rape 


B.  IihIM_DF. OPTPTTOkoF_  KLEMENT_  AND  MISSION  need :  This  program  element  is  dedicated  to  the  advancement 
of  concepts  and  technologies  that  will  serve  as  the  basis  for  the  development  of  the  next  generation  of 
tactical  systems.  The  program  goal  is  to  advance  non-nuclear,  tactical,  combat  capabilities  to  counter 
the  expanding  tactical  threat  with  emphasis  on  high  payoffs,  reasonable  costs,  and  realistic  manpower 
constraints  The  manor  development  objectives  are:  (1)  improving  targ°t  acquisition  and  engagement 
technology;  U)  advancing  fire  control,  seeker,  and  command  and  control  technology;  (3)  advancing 
warhead,  munition  and  propulsion  technology;  (4)  improving  armor  technology;  and  (5)  enhancing  ocean 
surveillance,  targeting  and  control  technologies. 

C  fOMPA  P I  sot;  WIT_H_FY  19  85  DESCRIPTIVE  SUMMARY;  The  total  funding  for  FY  1985  is  $2.0  million  less 
than  the  request  for  that  fiscal  year  included  in  the  FY  1985  Descriptive  Summary.  This  reduction  is  the 
net  effect  of  a  slight  increase  in  the  Naval  Warfare  project  and  a  reduction  in  the  Target  Acquisition 
and  Weapons  Technology  project.  The  Naval  Warfare  increase  is  due  to  the  addition  of  the  new  Kini-GPS 
Receiver  pregrear  and  the  Target  Acquisition  and  Weapons  Technology  reduction  is  caused  by  a  schedule  slip 
in  the  Millimett  r  Wave  Autonomous  Sensor  program  and  a  redefinition  of  the  Critical  Node  Targeting 
program.  ^  ’ 


The  tota 

included 

Warfare 

Directed 

Undersea 

new  Mini 

Critical 

Element 


1  request  for  FY  1986  is  $29.0  million  less  than  last  year's  request  for  that  fiscal  year 
in  the  FY  1985  Descriptive  Summary.  This  reduction  is  the  net  effect  of  decreases  in  the  Naval 
and  Targst  Acquisition  and  Weapons  Technology  projects  and  the  addition  of  a  new  Tactical 
Energy  "echnology  project.  The  Naval  Warfare  decrease  reflects  the  transfer  of  the  Advanced 

?ror,rani  to  Project  No.  EF-1R  in  Program  Element  63226E,  offset  by  added  funding  for  the 
P.  Receiver  program.  The  Target  Acquisition  and  Weapons  Technology  decrease  reflects  the 
Node  Targeting  program  redefinition,  the  transfer  of  the  Electromagnetic  Gun  program  to  Program 
63 222C  ant’  the  within  program  element  transfer  of  classified  programs  to  another  project. 


D .  OTHER  APPROPR  AT I ON  FUNDS :  None . 

E.  RELATED  ACTIVITIES;  Overall  coordination  of  efforts  is  maintained  with  representatives  cf  the 
Office  of  the  Undersecretary  of  Defense  for  Research  and  Engineering,  the  offices  of  the  service 
assistant  secretaries  responsible  for  research  and  advanced  development,  and  the  corresponding  service 
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ss^iT&sss  s&s  s 

Command  (NAVE  FA )  and  a  Memorandum  of  l-nderstnndrng  I*™*™*  °^h^h  is  jointly  sponsoring  the 
Similarly,  the  ARIADNE  Program  is  also  ™°rdinated  with ”AJase  The  Advanced  Conformal  Submarine 

development  of  certain  aspects  of  the  required  tech  9-  _  b  ’DARPA  the  Office  of  Naval  Research,  and 

Acoustic  Sensor  program  is  being  pursued  a~  Warfare)  and  an  existing  Memorandum  of  Aareement 

h«3i: 

in  the  Torqtt  Acquihitioh  .nd  Ke.pon.  Technology  P^fTt^thr^rit  ,col  ^oa^TnroeHno  W™ 

Mc^E^SS  Com*  „  cjojo^i.i.on;  entoh. 

developed  and  funded  jointly  with  the  Army  M  s  .  ,  ls  jointly  funding  the  ramjet-powered  rod 

in  the  Advanced  Ramjet  Munition  Technology  program,  the  Army  “  mhP  Ramjet  Combustion 

penetrator  munition  (RAMROD)  and  40  mm  tubular  s ^center ,  China  Lake  and  the  Army  Ballistics 

Phenomenology  study  is  a  joint  effort  with  the  Naval  Weapons Center,  tni  jointly_funded  project  with 

Research  Laboratory.  The  Boron  Solid  Fuel  Pam^/“^^,^m°"f^t!!funded  Bridge  Road  and  Tunnel 
the  Navy.  The  Advanced  Warhead  Technology  prog developments  with  the  Army.  In  the  Advanced  Warhead 
(BRAT)  and  Penetration  Augmented  Munition  (PAM)  _  P  Shoulder-Launched  Multi-Purpose  Assault 

Technology  program,  the  Karine  Corps  is  jointly  funding  the  ^oulder^uncn^Mu  progr£m  and  thp 

Weapon  Hyperboloid  Charge  Developmen  .  ie  u  °  h  three  services  through  the  Joint  Deputies  for 

SUSSSrS.’SK  E^.r“p"«“rScaM?„:cedl?«rgg«  «=,.!».  •>*«*  ««»p.  The  Uncooled  Sensor 


. .  '  r  - 
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program  is  jointly  funded  with  the  Army  Night  Vision  and  Flectro-opt ical  Laboratory  and  the  Army  Missile 
Command.  DAPPA  is  also  an  active  number  of  the  DoD  Anti-Armor  Master  Plan  Steering  Group  and  Working 
Group . 

planr  for  the  new  Tactical  Directed  Energy  Technology  project  are  coordinated  through  frequent  technical 
interchange  meetings  with  representatives  from  the  three  services'  tactical  directed  energy  programs. 

F.  WORK  PERFORMED  BY:  Approximately  85?  of  the  work  of  the  Naval  Warfare  project  is  carried  out  by 
industry  and  15%~hy  DoD  in-house  agencies.  Industrial  contractors  involved  in  research  programs  under 
this  project  are:  Bolt,  Beranek  and  Newman,  Inc.,  Arlington,  Virginia  and  Cambridge , Massachusetts ; 
Cambridge  Acoustical  Associates,  Inc.  Cambridge,  Massachusetts;  AMPON  Corporation,  Fairfax,  Virginia; 
McDonnel 1-Douglas  Astronautics  Company,  Huntington  Beach,  California;  General  Dynamics  Corporation,  San 
Diego,  California;  General  Electric  Company,  Syracuse,  New  York;  Westinghouse  Electric  Corporation, 
Baltimore,  Maryland;  Tetra-Tech  Inc.,  Arlington,  Virginia  and  Pasadena,  California,  and  Paytheon  Company, 
Portsmouth,  Rhode  Island.  The  in-house  effort  is  performed  by  the  Naval  Ocean  Systems  Center,  San  Diecro, 
California;  the  Naval  Underwater  Systems  Center,  New  London,  Connecticut  and  Newport,  Rhode  Island;  the 
Naval  Ship  Research  and  Development  Center,  Carderock  and  Annapolis,  Maryland;  the  Naval  Oceanoqraphic 
Pesearch  and  Development  Activity,  Bay  St.  Louis,  Mississippi;  the  Naval  Research  Laboratory,  Washington, 
D.C.;  the  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  California;  and  the  Office  of  Naval  Pesearch, 
Washington,  D.C. 

About  54%  of  the  Advanced  Armor  Technology  project  work  is  contracted  to  industry  and  24%  to  Federally 
funded  research  and  development  centers.  The  remaining  22%  of  the  work  is  performed  by  non-profit  and 
in-house  laboratories.  Principal  contractors  are  Aerojet  Ordnance  Manufacturing,  Downey,  California; 
Aeronautical  Pesearch  Associates  of  Princeton,  Princeton,  New  Jersey;  Battelle  Columbus  Laboratories, 

I  Columbus,  Ohio;  California  Research  and  Technology,  Dublin,  California;  Geo-Centers,  Inc., 

Suitland,  Maryland;  Newton  Corp. ,  Upper  Falls,  Massachusetts;  Honeywell  Inc.,  Minneapolis,  Minnesota; 
Lawrence  Livermore  National  Laboratory,  Livermore,  California;  Physics  International,  San  Leandro, 
California;  and  the  Reynolds  Metals  Company,  Richmond,  Virginia.  Additional  work  on  a  cooperative  effort 
is  being  carried  out  by  Allied  Corporation,  Morristown,  New  Jersey  and  the  U.S.  Army  Armament  Research 
and  Development  Center,  Dover,  New  Jersey. 


— 
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In  the  Target  Acquisition  and  Weapons  Technology  project  62  nf  ■  * 

while  universities  account  for  32.9%  and  the  remaining  of  the  work  is  performed  by  contractors, 

laboratories.  The  top  ten  performers  are  the  UnivprSu!‘nf  m  performed  in-house  by  government 
Arlington,  Virginia;  Rockwell  International  CorDoratior/  i  ?XaS,'  AuS«1i?f  Texas;  Systems  Planning  Corp.  , 
Institute  of  Technology  Lincoln  blboratorv  i  S  An9eles'  California;  the  Massachusetts 

Systems  Division  of  United  Technologies,  San j^e,  California^CAC^'Feder '  1  *1"  Arbor'  Michigan;  Chemical 
Virginia;  The  BUM  Corporation,  McLean  Viroinia-  ren«v=i  sp  '  CACr1'  Fe?fral  Incorporated,  Arlington, 
Dynamics  Corp.,  San  Diego,  California!  Vlrglnia;  General  Atomics,  La  Jolla,  California;  and  General 

be  conductedPby  industryPP40%1bytin-hou^e°GovernmentTlCb1Ca^  D*reCte*?  Ener9Y  Technology  project  work  will 
Will  »e  Initiated  ty  cojpet"^  T„e  pro,™ 

subseS^larsSwithAspeci^cLobjectivL1e?olvingetoraddresti~arm0r  pr°^f  is  exPected  to  continue  in 
technology  area.  ]  5  GVOlvlng  to  address  emerging  challenges  in  this  critical 
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H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986: 

Description:  The  objective  of  the  Naval  Warfare  project  is  to  investigate  new 

technologies  and  system  concepts  which  would  significantly  enhance  the  maintenance  of  effective 
surveillance,  targeting,  and  control  of  surface  and  subsurface  ocean  areas.  The  earlier  emphasis  on 
surveillance  of  the  Soviet  submarine  forces  has  been  expanded  to  address  a  wider  range  of  ocean  warfare 
issues  for  both  surface  and  submerged  targets  and  the  development  of  more  capable  weapon  system  concepts 
to  meet  the  expanding  Soviet  threat.  The  project  emphasizes  the  performance  of  key  experiments 
validating  critical  technology  elements  or  system  concepts  prior  to  Navy  transition.  Major  initiatives 
currently  being  pursued  include:  (1)  the  Integrated  Anti-Submarine  Warfare  (ASW)  Sensor  Technology 
program  to  demonstrate  advanced  acoustic  and  non-acoustic  sensor  system  concepts  for  blue  water  or  Arctic 
region  detection  and  localization  of  submarines  (2)  the  ARIADNE  (TIARA)  program  (formerly  the  Long  Haul 
Array  Program)  to  investigate  the  application  of  fiber  optic  cabling  and  telemetry  techniques  for 
strategic  or  tactical  undersea  surveillance;  (3)  the  Systolic  Array  Processor  program  which  seeks  to 
develop  novel  digital  architectures  for  providing  the  enhanced  signal  processing  capacity  needed  in 
real-time  multi-channel  processors  for  towed  and  conformal  array  applications;  and  (4)  the  Mini-GPS 

Pr°gram'  which  will  develop  a  cigarette  package-sized  Monolithic  Microwave  Integrated  Circuits 
(MMIC)  and  Very  Large  Scale  Integrated  (VLSI)  Global  Positioning  System  (GPS)  receiver. 

The  Naval  Warfare  project  is  also  seeking  to  expand  involvement  in  the  "end  game"  of  anti-submarine 
warfare  (ASW)  and  the  larger  issue  of  ocean  warfare  in  general.  Major  tactical  ASW  and  ocean  warfare 
research  programs  include:  (1)  the  Advanced  Confoimal  Submarine  Acoustic  Sensor  (ACSAS) ,  which  is 
intended  to  establish  the  basis  for  a  new  class  of  hull-mounted  attack  submarine  sonars;  (2)  the  Advanced 
Undersea  Vehicle  (AUV)  (TIARA)  program  in  which  aerospace  technologies  are  being  applied  to  the  design  of 
a  small  unmanned  submersible.  ^ 

2.  Program  Accomplishments  and  Future  Programs: 


a •  FY  1984  Accomplishments: 

Advanced  Autonomous  Array  (A3)  (TIARA):  FY  1984  was  the  final  year  of  DARPA  involvement  with  A3 
Emphasis  is  being  placed  on  final  transition  to  the  Naval  Electronic  Systems  Command,  which  is 
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considering  both  a  vortical  array  embodiment  of  the  basic  sensor  and  its  application  in  battle  group 
A^i-Subroarine  Warfare  (ASW)  defense.-  Several  small  ancillary  studies  on  data  communication  options 
using  remote  sensors  similar  to  the  A  are  also  being  completed,  and  an  additional  sea  test  is  considered 
likely. 

ARIADNE  (TIARA):  Development  of  the  undersea  hardware  continued,  including  sea  water  batteries,  and 
Repeater / Multiplexer /Connectors  (RMC) .  The  design  of  the  RMC's  was  completed  and  work  begun  on 
breadboard  models.  Sea  water  battery  notional  designs  developed  by  the  Naval  Ocean  Systems  Center  (NOSC) 
were  tested  for  extended  duration  deployments  in  deep  water.  Multiple  sources  and  designs  for  fiber 
optic  undersea  cable  were  acquired.  Survivability  testing  began  in  deep  and  shallow  water  as  well  as  in 
pressure  tanks  and  abrasion  devices.  Based  on  the  results  of  the  last  year's  efforts,  signal  processing 
techniques  were  selected  and  initial  coding  begun. 

Systolic  Array  Processor:  The  first  design/ fabrication  iteration  for  the  Very  Large  Scale  Integrated 
(VLSI)  systolic  chip  was  completed  late  in  FY  1984,  and  the  acoustic  data  pre-processor  fabricated  for 
final  testing  at  that  same  time. 

Non-Acoustic  ASW:  The  FY  1984  accomplishments  for  this  effort  were  reported  under  Project  UDR-1.  During 
FY  1985,  this  project  transfers  to  naval  warfare  tactical  technology. 

Arctic  Surveillance:  Air  deployment  techniques  for  dropping  the  buoy  from  an  aircraft  and 
penetrating  ice  were  designed  and  tested. 

Advanced  Conformal  Submarine  Acoustic  Sensor  (ACSAS) :  Efforts  emphasized  experimental  tests  on  scale 
model  bodies  to  understand  the  phenomena  of  flow  noise  and  structural  noise  propagation.  Further  pop-up 
tests  were  conducted  to  test  the  performance  of  various  polymer  hydrophone  arrays,  sail  configurations, 
ard  structural  modifications.  To  examine  the  effect  of  structural  body  modifications  on  the  propagation 
°-  structural  noise,  tests  continued  using  1/15  scale  models  which  incorporate  alternative  outer  body 
configurations  for  measurement  of  acoustic  structural  noise  when  the  body  was  subjected  to  controlled 
excitation  at  various  frequencies. 
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cDc1ZGPS  ReCt!i''!f:c  *  30-month  effort  was  started  in  FY  1984  to  develop  a  cigarette  pack  sized 
MicrowaveVInteirated  Circui ts^MMIC* ^ 1  ^ *  ThiS  WiU  ^  ^  firSt  devel°Pme"t  incorporating  Monolithic 

b.  FY  1985  Program: 

ARIADNE  (TIARA):  Repeater/Multiplexer /Connector  ( RMC)  designs  are  being  completed  and  the  first  t-hr»» 
prototypes  from  each  of  two  developers  will  be  delivered  and  tested?  ?he  ?esuUs  o?  th^se  £ests  wm 
lead  to  planned  optical  improvements.  Based  on  the  results  of  the  fi  r«?t  vpar  +-r»c^o  a 

*nd  *■*«*««»-  w.. 

asris-fs  ^Ls^i^rsssss  £  srsrs  .‘■SjS  arts  te 
u*^«ss;3ii!tS,tS:4;Si*.^ssir<  «*•>  “»■>■>  •»«-.  «•**» 

Advanced  Conformal  Submarine  Acoustic  Sensor  (ACSASi  •  Mainr 

primary  effort  in  FY  1985  with  substantial  building  in  the  results  of  earlie^^est^^sT^^^ant"6  ^ 
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effort  during  this  year  will  be  the  oompletion^and  J^y°[ca^°^raid  testin^during^he^revious 
vehicle,  whose  design  and  shape  will  with  other  components  and  the  performance 

M;”u.“f1;So‘S;u,=U“n5'»ni»rsji»pi.ryc.nd«.t.  «m  *  «.!»««>  *>—«•* 

to  arrive  at  an  optimal  system  design. 

Advanced  Undersea  Vehicle  (AUV)  (TIARA):  The  integration  o£^  i^j^^^^^raL^eingldentif ied 
completed.  Testing  of  circuits  and  sensors  16 ,  u  ' needed  prior  to  vehicle  design  and  fabrication. 

Mass  r/ss; 

Mini-GPS  Receiver:  A  Mini-GPS  breadboard  is  being  evaluated  before  proceeding  with  the  full  brass- 
beard  construction. 

intensive  analysis  effort  undertaken. 

c.  FY  1986  Planned  Program  and  Basis  for  FY  1986  Request: 

ARIADNE  (TIARA):  Preparations  will  be  u"d®rt®ke"  n^wo^sea3"^^  s  .  iq,Twofcompetit  iv^d^signs  for  an 
A  six  node  testbed  will  be  integrated  and  ep  £Y_  t  svstem  for  broadband  and  narrowband  target 

i^nt-tion.  Tht.  program  .Held  tr.n.f.r  to  tho 

Navy  at  the  end  of  FY  1986. 

program  will  be  completed  during  FY  1986. 
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1986  and  Large  Scale  Vehicle  tests  in  FY  1987  and  beyond.  Management  transition  of  the  program  from  the 
Office  of  Naval  Research  to  the  Naval  Sea  Systems  Command  will  occur  at  the  end  of  FY  1986. 

Advanced  Undersea  Vehicle  (AUV)  (TIARA):  This  program  has  been  transferred  to  PE  63226E,  project  IEE-18. 

Mini-GPS  Receiver:  Final  completion  of  the  brassboard  will  be  completed  in  the  spring  1?86. 

The  Marine  Corps  will  be  paralleling  the  DAHPA  effort  with  an  engineering  design  model  (EDM)  and 
specification  which  will  get  underway  upon  success  of  the  brassboard. 

Integrated  Non-Acoustic  ASW:  The  efforts  conducted  within  the  non-acoustic  ASW  project  will  be  continued 
within  this  project.  An  in-depth  study  of  current  and  future  requirements  will  be  completed.  A  threat 
quantification  workshop  will  be  held.  Single  sensor  analysis  of  the  phenomenology  sensors  will 

be  completed.  An  integrated  system  definition  and  technology  assessment  will  be  completed.  The  sen 
platform  will  be  selected  for  an  experiment  to  be  conducted  in  the  Georgia  Straits,  Hawaii,  Northern 
Alaska  and  U.S.  coastal  waters. 

d.  Program  to  Completion: 

Integrated  ASW:  The  system  design  review  will  be  completed. 

e.  Milestones:  The  milestones  cited  in  the  FY  1985  Descriptive  Summaries  with  completion 
dates  through  Mid  FY  1985  have  been  completed  or  are  expected  to  be  completed  on  schedule. 


Last  Year's 
Reported  Plan 

ARIADNE  (TIARA) 


Current 

Plan 


Milestones 


Late  FY  1984  Late  FY  1985  Development  of  fiber  optic  telemetry  link 


Late  FY  1986 


Late  FY  1987 


cntontial  Kvstem  demonstration 


FY  1086  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  #TT-3  Title:  Naval  Warfare 

Program  Element:  462702E  Title:  Tactical  Technology 

USDR&E  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 

East  Year's  Current 

Reported  Plan  Plan  Milestones 

Systolic  Array  Processing: 

Mid  FY  1984  Mid  FY  1985  Manufacture  and  test  chips  in  processor. 

Late  FY  1985  Sea  test  of  systolic  bramformer. 

Arctic  Surveillance: 

Early  FY  1985  Early  FY  1985  Deploy  ICE  PICK  in  operational  demonstration. 

Advanced  Conformal  Submarine  Acoustic  Sensor  (ACSAS) : 


Late 

FY  1984 

Mid 

FY 

1935 

KAMLOOPS  test  series 

with  new  bow  and  array 

-- 

Mid 

FY 

1986 

Pressure/shock  tests 

on  structural  design. 

-- 

Late 

FY 

1986 

Integrated  system  testing. 

Late 

FY  1986 

Late 

FY 

1987 

Potential  full  scale 

demonstration  test. 

Ocean  Tactical  Targeting  (TIARA) : 

Early  FY  1985  Early  FY  1985  Integration  of  sensor  cueing  and  feedback  algorithms 

work  station 

Mid  FY  1985  Mid  FY  1985  Conduct  controlled  real-time  operational  impact 

demonstration 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  ITT- 3 

Program  Element:  I62702E 
USDR&E  Mission  Aron:  530 


Last  Year's 

Current 

Reported 

Plan 

Plan 

Milestones 

Advanced 

Undersea 

Vehicle  (TIARA) : 

— 

Mid  FY  1985 

Pressure  test  composite  hull  design 

— 

Late  FY  1985 

Demonstration  autonomous  navigation  logic 

Mini-GPS 

Receiver : 

Late  FY  1985 

Complete  advanced  technology  developmment  plan 

— 

Mid  FY  1985 

Initiate  brassboard  development 

— 

Mid  FY  1986 

Complete  brassboard 

Title:  Naval  Warfare 

Title:  Tactical  Technology 

Budget  Activity:  1 .  Technology  Base 


,  Explanation  of  Milestone  Changes:  ARIADNE  (TIARA >  •  nnnr,»  v  . 

an  enhanced  tvophase  program:  a  technoloqv  effort  thm.mh  pviqdCN  ^  d  DARPA  have  bee"  negotiating 
demonstration  in  FY  1987  and  FY  1988  Thi^haq  alters  FT  19®6'  and  a  NavY  system  feasibility 

Processing:  Small  slip  in  prototvni™  altered  the  milestones  as  shown.  Systolic  Array 

beamforming.  The  FY  1985  sea  test^milestone  hasten  added°trfi~dvflniti°n • °f  Processor  requirements  for 
demonstration.  Advanced  Conformal  Submarine  Jcoustlc  „V°  As  a  PlannPd-^-system 

and  an  appraisal  of  potential  future  support  it  was  deeded 'th  f  r®sult  °f  extensive  analytical  work 
on  an  experimental  approach  to  answerin^WiticL  *  ftron9er  emphasis  should  be  placed 

hull-mounted  conformal  arrays  in  a  flo^nolse  enJiJSent  M  veryPlarge 

the  program  plan  to  include  a  larger  te«t  =  lronment..  This  has  required  a  substantial  recasting  of 

milestones.  The  delay  in  the  new  KAMLOOPS  bow  is  d^rto*^11"6"!:31  *ardware'  and  resulting  changes  in 
previously  anticipated  and  haa/In“  pu£d  ub  L  °nSiVe  structural  modifications  than 

<««»>■  S-«U  slip  in  first  Ailo.J™”  e^sea  bv  dlSS  K  .°«wsrd .  Ocean  Tactical  Targeting 

This  .as  a  start,  and  „c  milestone!  fppLrld  pr^ious^  ^  "*•*-•* 


FY  ion fj  RPTSF  PFSCRIPTIVE  SUMMARY 


TlHes  Tarqet  Acquisition  and  Weapons  Technology 

Title:  Tactical  technology 

Budget  Activi tv:  1.  Technology  Base 


Proiect:  TT-5 

Program  Klement:  ft 6 7 7 0 ? F 

USDPSF  Mission  Area:  530 

H.  PROJECTS  CVFP  <7  MIET.ION  IN  FY  1PK6: 

1  Proiect  Description:  Tm»  Taroet  Acquisition  and  weapons  Technology  proiect  is  designed  to  help 
offset  edited  enemv  mw»7 1  ra  1  advantages  in  deployed  weapons  and  systems  f^r^h  ^ 

lethality  and  effectiveness  of  U.S.  fielded  systems.  Targeting  and  sensor  «V»tem  "  ""  th* 

*  .  ..  7  Nrvri#*  TAraptinn  ADfl  th#*  f^urv**!  1  lane**  P/u^ar  procfrain®.  Th^  Surv**1 1 1 JincF*  *  ar 

_rnar am  is  also  developing  reduced-tolerance  imagine  techniques  to  permit  Mqh-reso  ution  radar  ""^no 

^ 2E. 

"  *}»«  « 2ssv3>?32&sr3»  .ssee/sesjcs  a‘s.  z,.iz,::  .... 

SttMtoC a-EwEa S  s.nsors,  »nd  tM  W.v.  >.t.n^u.  t.n.or  prey,... . W. 

! . Tnfrnrit  s.n.or  MM*  rr~>r„„  1.  TOWBt  t.  f. 

ar:s^TKs^‘^rr4Si£S  jess  ss 

Force  and  Navy.  The  Uncooled  TP  Sensor  program  is  developing  two-dimensional  imaoing  a.ravs 

SisL^tss  e  "^^wS'sss  ssl-ss: 

sss eesss;  £ 

of  Synced  soUdYfuel9ramiet  propulsion,  special  munition  concepts  and  fundamental  »^A^UStio" 
phenomenology  analysis.  The  Advanced  Warhead  Technology  program  features  the  lointDARPA/ Army 
development  of  the  Bridge  Road  and  Tunnel  and  Penetration  Augmented  Munition  demolitions  as  an  mt.gr 


t 


( 


,  4 


FY  19Rf>  RDT&E  DESCRIPTIVE  SUMMARY 


Protect:  TT-5 

Program  Element:  *6?'7nPR 

USDP&F  Mission  AreaT~  530 


Title:  ^r2et_ArcIuiB_ition  and  Weapons  Twhnnlnm, 

T*Hes  Tact  leal  Technology - — - L- 

Rudget  Activity;  1.  Technology  PaSe 


explosive  energyrbeinSPdepoIited0inMthI1structu^enasnowosidMtoitidnf5'  fMCM)  tf’rhnolo<lv  •  MCMs  result  in 
demolitions  capability.  "  aS  onPoset1  to  ^odav  s  conventional  C-4  based 

PrPgrani  Accomplishments  and  Future  Pmqra*c.  The  crui-e  »i..n  r,  r  , 

Programs  were  completed  in  FY  1984  and  tran-it?nne?'fn ^  Cruise  Missile  Defense  and  Assault  Rroaker 

Kl,,troma,„.tic  cun  proqram  wa,  SffSSSi.  Th" 

»>■  combined  durinu  Py  i«„,  „J con”n£ed  Crouch ivfvHol <Tll<  l  ro.poc tiro] y .  Thi,  research 

miniaturised  W  SurroiU.no.  p.dar 

srs^.src}s*4ssr^-ss. 

x  jests^. 

dl™i‘^"y  IP  ‘""wry  showed  very  promisin,  result,.  One  prototype  imagin,  array 

experimental  testbed  sensor  continued.  processing  facility  and  fabrication  of  the 

the  105mm  ramjet  powered^ro^penetrator^unitio^fPAMROm  ^nder^h8^0”17^8  StUdips  WPrP  oompleted  on 
program.  In  preliminary  tests'  the  projectile  demon^tvaF id  f  ^he  Advanced  Ramjet  Munitions  Technology 
Significantly  improved  lethality  was^cilie^^Sfr^ar^^-?  A 


FY  1  9Rfi  PDT&F  DFSCRIPTIVF  SUMMARY 

Prciect.:  TT-5  Title:  Target  Acquisition  and  Weapons  technology 

Program  Flement:  *6?70?F  Title:  Tactical  mechnologv 

USPP&F  Mission  Area:  5  30  Rudget  Activity":  1.  Technology  Base 

major  redesign  of  the  extended  range  R "  Howitzer  artillery  projectile  was  completed  and  the  stro-ss 
analysis  effort-  was  also  finished.  Testing  of  design  changes  has  been  completed  and  flight  test 
projectile  fabrication  has  begun. 

Under  the  Advanced  Warhead  Technology  program,  analysis  of  the  interaction  of  the  forward  shaped  charge 
with  limestone,  granite  and  varieties  of  reinforce  concrete  was  begun.  Assessment  of  the  follow-through 
charge  propulsion  mechanism  interaction  with  the  forward  shaped  charge  was  begun.  The  Shoulder-Launched 
Multi-Purpose  Assault  Weapon  wall  breaching  hyperboloid  charge  development  was  initiated. 

b.  FY  1985  Program:  The  joint  Air  Force/DARPA  design  definition  study  for  a  testbed  and  test 
program  continues  as  a  part  of  the  Critical  Node  Targeting  program. 

In  the  Surveillance  »adar  program,  hardware  development  of  the  miniaturized  Remotely  Piloted  Vehicle 
(RPV)  radar  is  being  completed.  Analysis  of  Reduced-Tolerance  imaging  techniques  continues. 

In  the  Autonomous  Infrared  (TPl  Sensor  program,  multi-sensor  instrument  data  is  provided  to  algorithm 
development  teams.  Kvaluation  of  algorithms  is  conducted  using  standardized  evaluation  principles.  A 
standard  sensor  database  is  provided  for  algorithm  evaluation.  Synthetic  imagery  database  is  completed. 

In  the  Uncooled  Sensor  program,  three  candidate  design  configurations  of  a  pyroelectric  element  imaqing 
arrays  are  being  evaluated  in  the  laboratory. 

In  the  Millimeter  Wave  Sensor  program,  research  on  the  phenomenology  of  high  resolution  Millimeter  Wave 
target  discrimination  techniques  continues.  Alternative  discrimination  algorithms  are  examined  and 
optimized.  Design  and  fabrication  of  a  testbed  collection  sensor  continues.  Development  of  new  target 
detect.ion/classif ication  algorithms  is  initiated. 

In  the  Advanced  Pamjet  Munitions  Technology  program,  RAMROD  component  testing  is  accomplished  under  high 
g  loadings.  RAMROD  projectile  testing  of  auto-ignition,  ramjet  boost-sustain  ^unction,  aerohallistic 
stability,  and  structural  integrity  is  conducted.  In  the  Metalized  Horon  Fuel  Intregral  Pocket  Ramjet 


FV  ]9R6  RDT&E  DFSCRTPTIVF  SUMMARY 


Project:  tt-5 
Program  Flement: 


*fi2702F 


USPR&E  Mission  Area:  530 


Title:  Tarqet  Acquisition  and  Weapons  Technoloqv 

Tit  Ip:  Tactical  Technology 

Rudget  Activity:  1,'  Technology  Rasp 


effort  rhrpo  artvancpfl  boron  fuels  and  a  state-of-the-art  hydrocarbon  fuel  are  tested  at  the  Naval 
inSFYri9R5tP  Seh°o1'  Undor  cnmm™  editions  to  determine  the  best  fuel  for  a  flight  demonstration  later 

The  Advanced  Warhead  Technology-  program.  Penetrated  Augmented  Munition  (PAWt  preliminary  design  is 

T^rhn"lot»y  invest iqat ions  (computer  and  experimental!  of  the  "ridge  Poad  and  Tunne’  Munition 
BPAT)  forward  and  main  charges,  furinq,  timing  and  propulsion  components  are  conducted.  The 

t.-niiMol'fanre'>«  m -purpose  Assault  Weapon  (SMAW)  hvperboloid  charge  concept  Is  demonstrated  and 
t -ansi  tinned  to  Nava!  Surface  Weapons  Center  'NFwn  nahiqren  for  further  development. 

,  .  ,.c'  ZrjJ?.B.6  Panned  Program  and  Basis  for  FY  1986  Bequest:  Critical  Node  Targeting  design 

de  mition  studies  for  a  testbed  will  be  completed  and  fabrication  of  the  required  sensors  and 
integration  hardware  and  software  initiated.  Selection  of  promising  techniques,  optimized  for  targeting 
cri  ical  battlefield  nodes,  will  be  made  and  development  of  receiver  hardware  and  software  will  be 
mitiatpc . 

Components  of  the  miniaturized  Remotely  Piloted  Vehicle  (PPV)  Surveillance  Radar  will  be  i nteerc^"-’  and 
will  be  intRd  °n  3  SmaU  Stand_up  aircraft  anrt  fabrication  of  the  fully  miniaturized  signal  processor 

Efforts  in  the  Autonomous  Infrared  Sensor  Technology  program  will  be  designed  to  definitize  emerging 
algorithm  evaluation  standards  and  define  criteria  for  synthetic  data  with  which  to  test  algorithms? 

used  in'  the  devellon,  fa^ll^ties  wl11  bR  Performed  with  real  imagerv.  Multi-sensor  data  combining  will  be 
used  in  the  development  of  high  performance  algorithms. 

nncooled  Sensor  program  will  demonstrate  imagery  from  uncooled  laboratory  model  cameras  with  adequate 
resolution  and  sensitivitv  for  autonomous  weapon  and  night  sight  applications .  Based  on  results 
nap^/»rat/?n  °l  °Peratlonal  feasibility  of  one  or  two  of  the  best  approaches  will  he  pursued  in'a  ioint. 
PA  A  Army/Air  Force  program.  Candidate  applications  include  an  air-to-ground  munitions  seeker,  a  fire 
and  forget  missile  seeker  and  an  air-to-air  missile  for  anti-helicopter  missions. 


r 


i 
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FY  1986  PDT&F  DFSCPTPTTVF  SUMMARY 

Project:  TT-5 

Program  Element.: 

USDR&F  mission  A 

Efforts  in  the  Millimeter  Wave  Autonomous  Sensor  program  will  continue  to  optimize  battlefield  target 
detection/classification  algorithms  and  autonomous  sensor  modeling.  Testbed  sensor  fabrication  will  be 
completed  and  collection  of  r«  comprehensive  database  will  be  initiated.  Contractors  who  have  heretofore 
been  using  existing  databases  for  algorithm  development  will  begin  using  the  new,  higher-guality  data. 

Advanced  Pamjet  Munition  Technology  program  efforts  will  include  preliminary  testing  of  RAMROD 
projectiles  and  structural  integrity  at  high  g-loadings  using  the  M-68  105  mm  gun.  Dispersion  and 
lethalitv  testing  of  PAMPOD  will  be  initiated  late  in  Fv  1986  or  earlv  FY  1987  and  the  technologv  will  be 
transferred  to  the  U.S.  Army.  The  tubular  projectile  Pamjet  Combustion  Phenomenologv  effort  will  begin 
free  ipt  testing  of  solid  fuel  ramjet  engines.  Integration  of  experimental  and  modeling  efforts  under 
the  Ramjet  Combustion  Phenomenology  effort  will  be  completed  and  transitioned  to  the  Navy  and  Army  in 
late  FY  1986  or  early  FY  1987. 

In  the  Advanced  Warhead  Technology  program,  the  Penetrated  Augmented  Munition  (PAM)  system  (designed  as  a 
special  operator  demolition)  will  be  demonstrated  and  transitioned  to  the  Army.  The  preliminarv  Rridge 
Poad  and  Tunnel  (BRAT)  system  design  will  be  completed.  Late  in  FY  1986  or  earlv  in  FY  1987  the  BRA’T' 
system  will  be  demonstrated  and  further  development  will  be  undertaken  bv  the  Armv.  The  Hydrostatic 
Shaped  Charge  Fragmentation  concept  will  be  demonstrated  using  an  extended  range,  high  lethality  (up  to 
50%  greater  than  current  unitarv  artillery  projectiles)  artillerv  warhead.  The  Advanced  Anti-Armor  Rifle 
Crenade  will  be  developed  and  demonstrated. 

d.  Program  To  Completion:  Tn  the  Critical  Node  Targeting  program,  fabrication  will  be  completed 
during  FY  1987.  Flight  test  evaluation  will  be  initiated  in  the  Continental  United  States  (CONUS) . 

In  the  Surveillance  Radar  program,  flight  testing  of  the  final  version  of  the  Miniaturized  Pemotelv 
Piloted  Vehicle  (RPV)  radar  svstem  is  planned  for  late  FY  1987.  Experimental  cruise-missile  s 'rveillance 
techniques  will  be  evaluated  in  FY  1987  and  FY  1988. 

Under  the  Autonomous  Infrared  Sensor  Technologv  program,  performance  capabilities  and  limitations  of 
advanced  autonomous  active  and  passive  infrared  sensor/signal  processing  techniques  will  be  provided  to 
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larger  acquisition  ano  yveaf 
Title:  Tactical  technology 

Budget  Activity;  1,  Technology  Base 


Fv  1986  PDT&F  DFSCPTPTTVF  SUMMARY 

Project:  TT-5 

Program  Element :  #62702E 

USDF&F  f'i  s  s  i on  Area:  53(^ 

industry  as  results  become  available.  Transition  of  system/sensor  development  data  will  be  completed  and 
a  standardized  database  will  be  made  available  for  industry  sensor  design  and  development  efforts. 

The  Uncooled  Sensor  program  will  transition  to  the  Army  during  FY  1987  with  the  demonstration  of  a 
prototype  imager  with  high  sensitivity,  small  piMel  detectors  and  large  imaging  detector  arrays. 

Advanced  development  and  operational  testing  to  determine  operational  practicability  will  be  completed  by 
the  Army  during  FY  1  0 f? P  . 

In  the  Millimeter  Wave  (MMW)  Autonomous  Sensor  program,  collection  of  a  comprehensive  high  resolution  MMW 
database  will  be  completed  during  FY  1987.  Reduction  and  analvsis  of  this  data  will  be  completed  and  the 
data  will  be  applied  to  optimize  the  MMW  autonomous  sensor  design.  Design  optimization  and  evaluation 
will  be  completed  during  FY  1988,  resulting  in  the  definition  of  a  new  generation  of  f ire-and-forget 
millimeter  wave  seekers  and  "smart"  fire  control  radars. 

Under  the  Advanced  Famiet  Munition  Technology  program,  the  ioint  DARPA/NASA  air  turboramiet  engine 
technology  testbed  will  be  evaluated  over  the  full  dynamic  range  for  which  the  engine  is  to  be  designed 
in  the  KARA  Langlev  wind  tunnel  during  FY  1987/1988. 

In  the  Advance  Warhead  Technology  program,  efforts  will  continue  to  evaluate  and  develop  simple,  high 
payoff  concepts  until  program  termination  in  FY  l^RO.  Developed  technologies  will  be  transitioned  to  the 
Services  as  appropriate. 


Title:  Target  Acquisition  and  Weapons  Technology 

Title;  Tactical  Technology 

Budget  Activity:  1.  Technology  Base 


-  -r 


t 


FY  1986  PDT&F  DESCRIPTIVE  SUMMAPY 


Proi ect  :  TT-5 

Program  Element:  *6?7Q?e 

USDP&E  Mission  Area:  5^0 

o .  Milestones: 


Last  Year's 
Reported  Plan 


Current 

Plan 


Critical  Node  Targeting  Program : 

Early  FY  1986 
Mid  PY  1986 
Late  PY  1 PR6 


Uncooled  Sensor  Program: 
Mid  FY  1985 

Late  FY  1987 


Early  FY  1988 


Mid  FY  1985 


Title:  Taroet  Acquisition  and  Weapons  Technology 

Title:  Tactical  Technology 

Budget  Activity:  1.  Technology  Base 


Milestones 


MFTASCAN  receiver  test  and  evaluation. 

Peceiver  test  and  evaluation. 

Application  and  evaluation  of  knowledge  engineering  and 
pattern  recognition  processing. 

Testbed  flight  tests. 


Image  demonstration:  Large  Arrays,  Small  Pixels,  Full 
Sensitivity. 


I. ate  FY  1987  Program  transition  to  Service  development  programs. 


Mi llimeter  Vlave  Autonomous  Sensor  Program: 


late  FY  1986 
Late  FY  1986 


Late  FY  1987 
Late  FY  19R7 


Pata  collection  will  be  completed. 
Research  phase  will  be  completed. 


Proieot.:  TT-5 

Program  Element :  H6?7C?E 

USDP&F  Mission  Areal  5^0 


Last  Year's 
Reported  Plan 

Mid  FY  1987 

Late  FY  )QR7 


Current 

Plan 

Mid  FV  19RR 
Late  FY  19R8 


Advanced  Ramjet  Munitions  tpchnolnnv  p r on 


Mid  FY  1  9R4 


Earlv  FY  19R6 


far lv  FY  1986 


Mid  FY  1986 
Early  FY  19R5 
Farlv  FY  19R5 
Late  FY  1985 
Late  FY  19R6 
Mid  FY  1986 
Mid  FY  1986 


Farly  FY  19T7 
Late  FY  1987 
Mid  FY  1988 


i  '-on  eiiT&K  DFSCPIPTIvp  pnMMARY 

R,ldfTPt  Activitvl  "1.  Technology  RaB„ 

Mi lestones 

Seeker  designs  will  be  delivered. 

Seeker  designs  evaluated. 
gram: 

Critical  component  devfilopm«nt  nnd  fabrication  of  RAMPOD. 
Ramjet  lethality  testing  completion. 

Tubular  Ramjet  combustion  phenomenologv  effort  initiated. 
Smooth  bore  firing  1175MM  Gun)  of  RAMROD. 

Air  Turboramjet  concept  design  studv  initiated. 

M-68  105MM  hioh-g  firing  of  RAMPOD. 

begin? rb°ram^et  Tochnolo<JV  Demonstrator  development  will 

ramrod  dispersion  and  legality  test  firing  series. 

Air  Turboramiet  demonstrator  wind  tunnel  testing  begins. 
Air  Turboramiet  wind  tunnel  testing  completed. 


Proiect:  TT-5 

Program  Flement:  *677n7F 

USDR&F.  Mission  Aron:  930 


Current 

Plan 


Last-  Year's 
Reported  P lan 

Advanced  Technology  Program: 

Mid  FY  1985 

Mid  FY  ’985 

Late  FY  1985 

Late  FY  1985 

Late  FY  1985 

Late  FY  1986 
Late  FY  1986 

Late  FY  1986 
Late  FY  1987 
Late  FY  1987 


FY  1996  PDTfcF  DFSCRTPTTVF  SUMMARY 

Tme:  Target  Acquisition  and  Weapons  Technology. 

TaotTcal  Techno  1  ogv 
Budget  Activity:  K _ Tec^nolouy  Rase 

Mi lestones 

Hyperboloid  charge,  demonstration. 

Charqe  fragmentation  concept  definition. 

Advanced  anti-armor  rifle  grenade  concept  definition. 

Charge  warhead  concept  definition. 

Penetrated  Augmented  Munition  (PAM)  preliminary  design  will 
he  completed. 


PAM  demonstration. 

Bridge  Road  and  Tunnel  (BRAT)  preliminary  design  will  be 

completed . 

Advanced  anti-armor  rifle  grenade  will  be  demonstrated. 
BRAT  demonstration. 

Charge  initiative  demonstrated. 


f .  Pvpi anati nn  of  Milestone  Changes : 

Sensor  proqrSF  i*  Aue  to  the  difHculQes  in 
design . 
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Rudget  Artivitv:  TT  'rechnoloqv  Rasp 


Tho  changer,  in  the  Advanced  Ramjet  Munition  Technology  program  were  caused  hy  a  nine-month  delay  in 
contracting  for  the  PAMPOD  development;  the  need  to  understand  the  dynamics  of  solid  fuel  ramjet 
combustor  operation  under  high  spin  conditions;  and  the  start  of  the  air-turboramjet  technologv 
investigation.  The  changes  in  the  Advanced  Warhead  Technology  program  are  based  upon  the  further 
refinement  of  program  objectives,  the  signing  of  a  DAPPA/Armv  Memorandum  of  Understanding  for  the 
PAM/BRAT  development  and  the  very  late  initiation  of  the  program  in  FY  19B4. 


The  changes  indicated  in  the  Critical  Node  Targeting  orogram  reflect  a  further  definition  of  the  program. 


r*  ISBt)  KDTSE  DESCRIPTIVE  SUMMARY 


Project:  #TT-6 

Program  Element:  62702E 

USDRE&E  Mission  Area:  530 


PROJECTS  OVER  $7  MILLION  IN  EY  1986: 


Title:  Tactical  Directed  Enerq 
Title:  Tactical  Technology 

Budget  Activity:  1.  Technology 


Technology  (NEW  START) 


develop  moaeratrpowerreffici;ntT?or0a3br^rspL^LTofmintaiyeapp?icatIons!eChn0l0gy  iS  t0 

2 •  Program  Accomplishments  and  Future  Programs: 
a-  FY  1984  Accomplishments:  Not  Applicable. 
b-  FY  1985  Program:  Not  Applicable. 

new  directed  InctSde^hfdevIl  1986  ■  In  FY  1986'  DARPA  wil1  initiate  a 

limits  of  nonlinear  optical  processes  which  have  the  ootential  m  tactical  applications.  The  performance 
visible  and  IR  lasers  will  aLo  be  detSL  T  J  obt  ^  n  ,  nSW°  "®ar  perfeCt  beam  from  both 

develop  efficient  extra  high  power  Scrowave  ^urJes jThis  effort wi f?00’ ndiP?ftlon  of  bhis  Project  is  to 

,1U  provid/noK 


d‘  ££Pgra»n  to  Completion:  This  is  a  continuing  effort  project, 
e.  Milestones:  Not  Applicable. 

f*  Explanation  of  Milestone  Changes:  Not  Applicable. 


Program  Element:  tf fi22XI&£ 
USDRi/E  Mission  Area ;_£L3H 


($  in  Thousands) 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Title:  integrated  Con 
Budget  Activity:  1__3 


Total 

Estimated 

Costs 


project  FY  1984  FY  1985  FY  1980  r  Y  198/  ftuuuiuuai  lskiiuiksu 

Number  Title  Actual  Estimate  Estimate  Estimate  to  CompleU.aQ  Costs 

TOTAL  FOR  PROGRAM  ELEMENT  43,519  53,000  53,000  57,500  Continuing  N/A 

IC-1  Distributed  Information  23,961  ?3,400  23,700  23,600  Continuing  N/A 

Systems 

IC-2  Advanced  Command  Control  19,558  29,600  29,300  33,900  Continuing  N/A 

and  Communications  Technology 

B  hr t nFcrRTPTinn  OF  ri.fmfnt  ANn  mtsstcn  NFF.n :  The  objective  of  DARPA's  research  in 
Integrated  Command  and  Control  technology  is  to  develop  advanced  information  processing  and 
computer-communications  technology  wtfich  provides  a  technology  base  for  future  command  and  control 
systems  and  to  demonstrate  and  evaluate  them  with  the  Services  and  our  Allies  in  selected 
operational  environments.  A  heavy  emphasis  is  placed  on  the  development  of  distributed 
communications  and  processing  technologies  to  enhance  survivability. 


1  Problems  surfaced  during  the  testing  of  the  initial  Low-cost  Packet  Radio  prototypes 
resulted  in  redesign  activities  for  portions  of  circuitry  and  packaging  This  resulted  in  delays 
in  the  building  of  the  quantity  units  required  for  development  of  the  networking  software  and 
delivery  to  the  testbeds.  The  delay  is  anticipated  to  be  approximately  six  months  in  testbed 

delivery . 


FY  1086  P.DT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  l.fi27QKF.  Title:  Integrated  Command  and  Control  Technology 

USDR&E  Mission  Area:  Rim  Budget  Activity:  i  Technology  Ba.sp 

2.  Restructuring  of  the  projects  within  the  PE  has  resulted  in  funding  level  changes  of  the 
projects,  with  no  change  in  the  overall  PE  funding. 

D.  OTHER  APPROPRIATION  FUNDS  None. 

E.  RELATED ..  ACT  I V I T I ES The  internetting  effort  is  coordinated  with  the  Defense  Communications 
Agency  (DCA)  and  the  Services.  The  Defense  Data  Network  is  utilizing  the  DARPA  developed  Internet 
protocols.  Efforts  to  achieve  interoperability  of  command  and  control  are  being  coordinated  with 
DCA,  the  Services,  and  a  number  of  NATO  countries.  DCA,  the  Army  Communications-Electronics  Command 
(CECOM),  the  Naval  Electronic  Systems  Command,  and  the  Air  Force  Rome  Air  Development  Center  ( RADC ) 
are  all  conducting  research  in  packet-switching  based  on  the  DARPA  research  results.  RADC  is  also 
funding  and  coordinating  efforts  in  distributed  processing  technology  The  Strategic  Command 
Control  and  Communications  experiment  is  a  joint  effort  with  the  Strategic  Air  Command  (SAC),  RADC 
and  DCA.  The  Ft.  Bragg  testbed  is  a  joint  effort  with  the  Army,  with  CECOM  playing  the  lead  role 
for  the  Army.  The  development  of  wideband  packet  satellite  technology  is  being  carried  out  jointly 
with  the  Experimental  Integrated  Switched  Network  effort  of  DCA  and  the  Services.  Development  of 
security  devices  for  the  tactical  environment  is  being  carried  out  jointly  with  the  National 
Security  Agency  and  CECOM.  Design  tools  are  being  developed  by  the  Ada  Joint  Program  Office  and 
the  Software  Technology  for  Adaptable  and  Reliable  Systems  activity. 

F.  WORK  -PERFORMED  .BY :  Universities  55%,  Industry  41%,  In-house  4%.  The  major  performers  are 

University  of  Southern  California/Information  Sciences  Institute,  Marina  del  Rey,  California;  Bolt 
Beranek  and  Newman,  Cambridge,  Massachusetts;  SRI,  Menlo  Park,  California;  Stanford  University, 
Stanford,  California;  Carnegie-Mel Ion  University,  Pittsburgh,  Pennsylvania;  Massachusetts  Institute 
of  Technology,  Cambridge,  Massachusetts;  MIT  Lincoln  Laboratory,  Lexington,  Massachusetts; 

Hazeltine  Corporation,  Greenlawn,  New  York;  University  of  California  at  Berkeley,  Berkeley, 
California;  Rockwell  International,  Richardson,  Texas;  Perceptronics ,  Woodland  Hills,  California. 

G.  PROJECTS  LESS  THAN  $7  MTI.I. ION  TN  FV  IflRfi-  Not  Applicable. 


Project:  Jt.  T n—  i 
Program  Element: 

USDRitE  Mission  Area  •  san 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Title:  Distributed  Tr 
Title:  Integrated  c.< 
Budget  Activity: 


processing  in  DoD  command,  control  S‘Jo™ icationsh“pplU«u!!f  ^TMhnuJes"^^^"!!  de  1 
c  ®  ----- 

developed?dalongawi  th  s^eu?  ’  appf  U«io£f  Sh'*™  uTdfs^rffiLT"1"?  8"',1™Ttl  ,re  being 
software  will  use  techniques  from  artificial  intelligence  to  aid  L? ntf-1  lge"ce  AI-based 

^!S!S3  M.rsi.'st^i^s’sss  sjjsSFt1  r*^* 

practicing  very  Urge  team  combat  skills  invol^g  S™dVre5s<‘^ft^^onnelr?nyfo^e“rdeeerioped . 


communication  ^f^fTThfuS^et  ^vlroUmLrin/^rloS^J0  VghUy  lntesr*,te  “e  boat  and 
level  protocol  standards,  Name  se?™s  S^e  Sluped".^™™  U^ed'on  ^rSIo1  W=;f“r 
internet  resources.  The  wideband  network  was  further  int«r»  infn  fKn  i  ?  ARPANET  to  locate 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  s  .111=1 

Program  Element:  iflZJflflE 
USDR&E  Mission  Area:_51fl 


An  end-to-end  remotely  keyable  encryption  system  based  on  the  National  Bureau  of  Standards 
(NBS)  Data  Encryption  Standard  (DES)  was  demonstrated  in  prototype  form.  Development  of  a 
certifiable  end-to-end  encryption  system  for  the  Ft.  Bragg  and  SAC  testbeds  based  on  the  internet 
Private  Line  Interface  ( I PLI )  continued.  Work  began  to  interface  the  IPLI's  with  packet  radio 
technology  for  use  in  the  testbeds.  A  system  was  developed  to  control  user  access  to  the  ARPANET 
through  Terminal  Access  Controllers  (TACs).  An  experimental  distributed  operating  systerm,  together 
with  an  extensive  collection  of  application  tools,  was  enhanced  to  support  a  large 
(150-workstation)  user  community  of  software  developers.  A  prototype  distributed  multimedia 
message  system  was  implemented.  The  design  was  completed  of  an  integrated  1 anguage/system  (Argus) 
for  the  creation  of  distributed  programs,  and  an  initial  implementation  demonstrated.  Testing  of 
the  six  node  distributed  sensor  network  has  been  completed,  and  new  distributed  tracking  algorithms 
have  been  demonstrated  which  show  order-of-magnitude  improvements  in  tracking  accuracy  and 
computational  efficiency. 

Techniques  for  using  artificial  intelligence  in  developing  software  systems  were  explored. 
Techniques  were  also  developed  for  reasoning  about  programs  using  fault  analysis  and  programming 
language  constraints.  Program  optimization  based  upon  symbolic  evaluation  and  simplification  along 
with  deadlock  detection  and  avoidance  for  communicating  processes  were  demonstrated.  An  annotation 
language  (ANNA)  was  developed  for  Ada  and  techniques  were  developed  for  specifying  Very  Large  Scale 
integrated  (VLSI)  designs  in  a  subset  of  Ada.  A  prototype  Ada  programming  environment  (ACTURUS)  was 
developed  that  provided  many  capabilities  found  in  LISP-like  environments  including  support  for 
rapid  prototyping  and  program  development. 

A  training  simulator  networking  project  called  SIMNET  was  initiated  to  study  the  feasibility  of 
interconnecting  large  numbers  of  simulators  so  that  military  personnel  could  practice  team  combat 
skills  from  their  own  bases  and  at  very  low  cost.  The  goal  is  to  develop  the  base  technologies  for 
large  scale  simulator  networks  where  team  practice  can  be  accomplished  regularly  and  intensively, 
particularly  where  parts  of  teams  are  stationed  at  many  remote  locations.  Initial  work  identified 
the  basic  architecture  for  such  networks  and  designed  a  testbed  on  which  to  test  and  evaluate  this 
architecture  as  it  evolves. 


Title:  ni  Kt.ri huteri  I: 
Title:  Integrated  C 
Budget  Activity: 


4 


FY  1086  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  1 — I  C.-J. 

Program  Element:  27Q&E — 

USDR&E  Mission  Area:  S.Tfl 


Title:  ni gtri hnt.eri  J 

Title:  integrated  i 
Budget  Activity: 


h  fy  iq«r  prngrair.  The  internet  will  become  an  effective  distributed  environment  to 
support  advanced  software  ryTtem  development  and  high-iovelco^and  control  applicat^ns  Protocols 

will  be  developed  to  support  distributed  Communication  and  Control  ^C2) r applications ^ion  ^ 

multi-media  integrated  into  the  internet  environment  and  used  to 

encryption device  is  being  evaluated  for  compartmentat ion  of  a  secure  local  network  and  will  be 
used  to  achieve  privacy  on  the  ARPANET. 

The  testbed  six-node  distributed  sensor  network  is  being  integrated  into  a  robust, 

SSSSwfrf 

experimental ^development  of  new  software  and  systems  process  models  for  medium  and  large-scale 
experimental  use 


rv  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Project  tt  tc-1 

Program  Element.'  tffi?.708E 
USDRiE  Mission  Area:  530 


Title:  nistrihuteri  Information  Systems 

Title:  Integrated  Command  and  Control  Technology 
Budget  Activity:  J _ Technology  Rase 


The  simulator  networking  research  will  produce  a  very  low  cost  prototype  simulator  that  will  be 
mass  produced  for  use  as  the  gaming  station  on  the  network.  This  prototype  will  be  finished  in 
mid-FY  85  and  a  local  area  network  of  eight  of  these  simulators  will  be  tested  in  late-FY  1985. 

c.  FY  lflRfl  Planned  Program. and-Bas i s  fnr  FY  lflflfl  Request:  Techniques  will  be 
demonstrated  for  distributed  real-time  applications  operating  on  the  Internet  system  to  support 
multi-media  conferencing.  New  end-to-end  communication  services  will  be  developed  and  demonstrated 
to  support  such  applications.  Interoperability  of  the  Internet  system  with  commercial  systems  will 
be  demonstrated,  including  electronic  mail  and  appropriate  charging  mechanisms. 

The  distributed  sensor  network  will  be  used  to  explore  distributed  information  query  and  retrieval 
using  goal-directed  smart  processes  that  migrate  through  the  distributed  system  collecting 
information  and  returning  to  the  user.  Distributed  knowledge-based  techniques  will  be  developed 
for  target  recognition  problems  and  for  system  diagnosis  and  control.  A  demonstration  of  the 
evolutionary  systems  development  concepts  will  be  performed  by  initiating  development  of  secure 
multi-media  conferencing.  Prototype  development  of  the  new  experimental  environment  will  be 
started  Small-scale  prototypes  of  the  major  subsystems  will  be  developed  and  used  as  a  basis  for 
evaluating  the  designs.  A  prototype  system  framework  will  be  developed  as  a  collection  of 
interfaces  and  support  mechanisms  to  provide  an  integrated  environment  while  maintaining 
modularity.  In  addition,  the  prototype  development  of  an  extensible  data  type  system,  object  base, 
knowledge  representation  system,  analysis  and  reasoning  tools,  wide  spectrum  language  and  graphic 
user  interface  will  be  started. 

Two  small  local  area  networks  of  simulators,  each  located  on  widely  separated  military  bases,  will 
be  connected  by  long  haul  networks.  Tests  will  commence  assessing  the  peformance  of  the  local  and 
long  haul  networking,  particularly  as  it  relates  to  the  perception  of  time  delays  by  the  military 
personnel  who  are  engaged  in  combat  exercises  over  the  networks. 


Project  *  Tn-i 

Program  Element  :_4fi22HflE_ 
USDRiiE  Mission  Area  :  san 


FY  1988  RDT&E  DESCRIPTIVE  SUMMARY 


Title:  Distributed  Information  Systems 
Title:  Integrated  Command  and  Control 
Budget  Activity: 


Technology 


d.  Pxngrain.. Ln ..Camp ,1  at i tin .  The  internet  environment  will  become  a  tightly  integrated 

network  of  networks.  Interoperability  with  other  protocol  systems  will  be  explored.  Techniques 
will  be  developed  and  demonstrated  for  providing  the  required  real-time  data  communication  to 
support  distributed  command  and  control  applications  in  an  Internet  environment.  Techniques  will 
be  developed  and  demonstrated  to  permit  a  locally  specified  tradeoff  between  transparency  and 
autonomy  in  a  distributed  operating  system.  Mechanisms  will  be  developed  which  permit  integrated 
operation  of  very  large  distributed  systems  with  thousands  of  nodes.  A  distributed  operating 
system  will  be  developed  and  demonstrated  in  which  support  of  nodes  spread  across  an  internetwork 
is  included  in  the  fundamental  design  of  the  system.  A  distributed  system  design  approach  will  be 
developed  in  which  the  distributed  and  fault-tolerant  nature  of  replicated  objects  is  a  basic 
property  of  the  objects  themselves,  allowing  the  designer  of  a  distributed  application  to  proceed 
as  if  he  were  creating  a  simpler  non-distr iburted  design.  The  distributed  sensor  network  program 
will  be  completed  with  publication  of  a  book  describing  the  theoretical  foundations  and  algorithmic 
and  knowledge-based  techniques  developed  and  validated.  The  full  evolutionary  systems  architecture 
and  engineering  method  will  be  developed  and  demonstrated  for  secure  multimedia  conferencing  in  a 
Service  testbed,  including  a  knowledge-based  self-awareness  capability. 

The  new  experimental  software  and  system  development  environment  will  be  completed.  The  most 
promising  new  software  and  system  development  methods  will  be  rapidly  prototyped  using  the  new 
experimental  environment  and  prepared  for  experimental  use.  New  tools  will  be  developed  to  support 
the  use  of  multiprocessor  system  architectures. 


e.  Mi 

la.st.nne.s : 

Last  Year's 

Current 

Reported— Plan 

Plan _ 

Mi  1 ftstnnfl 

Late  FY  1984 

Mid  FY  1985 

Demonstrate  prototype  Ada-based  Distributed  Data  Management 
System . 

i 


[ 

I 


Project:  U  TC--1 
Program  Element:. 
USDR&E  Mission 

Last  Year's 
Ropnrt.cd  Plan 

Early  FY  1985 

Mid  FY  1985 

Mid  FY  1985 
Late  FY  1985 
Late  FY  1985 

Late  FY  1984 

Late  FY  1985 


Mid  FY  1986 


if  fl  ?  7  n  8  E 
Area :.  5 .IQ 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Title:  n  i  ctri  hnt.pd  information  Systems. 
Title:  integrated  command  and  Control- 
Budget  Activity:  1 — Tnrhnnlngv  Rasa 


Technology 


irrent 
Lan - 

irly  FY  1985 
nder 

onsideration 
id  FY  1985 
id  FY  1985 
ate  FY  1985 

,ate  FY  1985 

,ate  FY  1985 
.ate  FY  1985 
sarly  FY  1985 

rfid  FY  1986 


Mi  1  eit.one 

certify  manually  rekeyed  end-to-end  encryption  system  for  use  at 
Fort  Bragg. 

initiate  installation  of  privacy  devices  on  ARPANET. 

Prototype  simulator  tested. 

Install  TAC  access  control  system  on  ARPANET. 

Complete  distributed  operating  system  for  multiple  computers  on 
high-bandwidth  network. 

Demonstrate  prototype  Ada-based  Distributed  Data  Management 
System. 

Local  area  network  of  simulators  tested. 

Demonstrate  multimedia  message  system  in  Fort  Bragg  testbed. 

complete  distributed  monitoring  facility  and  distributed  object 
access  mechanism  for  Berkeley  UNIX. 

Demonstrate  interoperability  of  the  internet  with  commercial 
networks . 


Project:  »  TC^I 

Program  Element:  tffl27fl8E 
USDR&E  Mission  Area:_sail 


FY  1086  RDTiiE  DESCRIPTIVE  SUMMARY 

Title:  ni  st.r  ihnt.f>rt  information  Systems. 

Title:  integrated  Command  and  Control  Technology 
Budget  Activity:  1 — Tnr.hnnlngy  Base 


Late  Year's 


Mid  FY  1086 


Mid  FY  1086 


Current 
Plan - 

Mid  FY  1086 

Mid  FY  1086 

Late  FY  1086 

Mid  FY  1086 

Mid  FY  1086 
Late  FY  1086 

Early  FY  1087 

Late  FY  1087 


Mi  1  nst.nne 

initial  testing  of  long  haul  simulator  network  commences. 
Demonstrate  knowledge-based  acoustic/video  tracking. 

Demonstrate  multi-media  conferencing  system. 

Demonstrate  interoperability  of  the  internet  with  commerical 
networks . 

Demonstrate  multi-media  conferencing  system. 

Complete  initial  design  of  a  prototype  new-generetion  experimental 
environment . 

Develop  Knowledge-base  evolutionary  systems  architecture  and 
engineering  methodology. 

Complete  initial  prototype  of  new-generation  experimental 
environment . 


f.  Fvplanatinn  nf  Milestone  r.haneas :  Demonstration 
Data  Management  System  is  delayed  due  to  the  unavailability  of 


of  a  prototype  Ada-based  Distributed 
a  certified  Ada  compiler. 


The  TAC  Access  Control  System  will  be  completed  several  months  ahead  of  schedule  because  planned 
additional  debugging  of  the  software  will  not  be  necessary. 


I 


I 


FV  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  t  lil-l 
Program  Element. 

USDR&E  Mission  Area :..5aQ 

A  decision  considering  installation  of  privacy  devices  is  delayed  pending  a  policy  determination 
considering  policy  on  the  ARPANET. 


Title:  Hi st.rihnted  information  Systems— 

Title:  integrated  Command  and  Control .  Techno logy. 
Budget  Activity:  J _ Technology  Base 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Project i c-? 


Program  Element:  tfi?7nnF 


USDR4E  Mission  Area  ■  san 
H.  PRjn.IF.CTS  AVER  S7  ItLLLIQtt  tn  fy  198A' 


Title:  -Atlvancnri  Command  Control  nnmmnni  eat  i  nn  Teehnnleg-y 
Title : -Defense  Research  Snieneeg 

Budget  Activity: _J _ Technology  Rase 


1  .  Era J ftnt  Tie sr. r l p 1. 1 n n :  The  objectives  of  this  project  are  to  develop  and  demonstrate 

advanced  command  and  control  technology  and  transfer  it  to  the  Services.  Survivable  networks  are 
being  explored  which  can  function  in  the  presence  of  jamming,  spoofing  and  the  loss  of 
?arpenica^e°n  resourcGS «  and  techniques  are  being  developed  for  utilizing  and  controlling 
hefn^'nrocMr«HTUniCatl°?  networks  consisting  of  thousands  of  nodes.  Low-cost  packet  radios  are 
support  experimentation  with  large  scale  networks.  A  survivable  communications 
network  architecture  for  use  in  both  a  CONUS  based  application  and  a  satellite  network  consisting 
of  multiple  low-orbiting,  low-cost  satellites  is  being  investigated.  This  system  supports  high 
JntGT_l]ode  links  communication  based  on  packet  switching  technology,  a  methodology  is 
®  g  developed  for  rapid  implementation  of  custom  and  semi-custom  integrated  circuits  and 
W?S  «  HhlCh  P?Kmi^S  ll?e  phYsical  separation  of  the  design  and  fabrication  processes 

to  finilhed  D™StCtog;,  deve^opmGnt  time  for  critical  Defense  components  from  completed  design 
to  tinished  project  to  a  few  weeks.  A  joint  testbed  program  is  being  carried  out  with  the  Armv  at 
Fort  Bragg  North  Carolina,  to  develop  distributed  ADP  applications  for  evaluation  in  an  V 
^unnort°nf 1ftactlca 1  environment,  to  evolve  innovative  system  concepts  for  the  use  of  computers  in 
support  of  future  Army  requirements,  and  to  develop  doctrine  for  distributed  processing  in  a  Corns 
headquarters.  A  strategic  command  and  control  experiment  is  being  conducted  jointly  with  Defense 
Communications  Agency  (DCA)  and  the  Strategic  Air  Command  (SAC)  to  evaluate  the  use  of  packet  radio 
tr.mhn°i°ef:  lnter"netting  and  distributed  data  base  technology  as  a  basis  for  providing  survivable 
communications  and  for  rapid  reconstitution  of  strategic  communications  following  a  mfjor  attack 

2-  Erngram  Ar.r.nmni  i  shmontg  and  EMit.nrn  Prnyr.mc  : 

_  a-  .  P-Y  1 8^4  Ar.r.nmpI  1  shment  s :  Theoretical  and  experimental  work  on  the  control  of  large 

.  10  networks  was  continued  with  emphasis  on  the  development  of  survivable  network  techniques 
[nwUnns?r0t^°fS  network-based  C3  countermeasures.  Initial  integration  and  testing  of^he’ 
deTlverv  nf^Lradl°  fLPR>  *as  completed  and  required  redesign  initiated  in  preparation  for 
d  i very  of  1000  experimental  units.  Network  control  algorithms  were  adapted  to  utilize  the  code 
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changing  features  of  the  Low-cost  Packet  Radio^LPR)  .  The  initial  LPR  software  development  was 
initiated.  An  architecture  was  developed  for  decentralized  control  of  network  based  ADP  resources 
in  the  battlefield  in  conjunction  with  the  Army.  A  technical  and  program  plan  was  developed  jointly 
with  the  Army  for  the  exploration  of  this  architecture  in  the  joint  testbed  at  Fort  Bragg,  North 
Carolina.  High  nower  appliques  were  constructed  for  packet  radios  and  they  were  shown  to  operate 
effectively  at  distances  of  250  to  300  miles.  Modifications  to  current  internetwork  protocols  were 
designed  to  support  network  reconstitution  and  partitioned  network  operation.  Extended  range 
packet  radios  were  installed  on  Strategic  Air  Command  (SAC)  aircraft  to  support  network  testing  and 
experimentation.  Design  of  a  bomber  recovery  data  base  was  completed  and  Strategic  Planning  Aids 
are  being  developed.  Implementation  was  begun  of  a  database  management  scheme  which  can  restore 
the  consistency  of  replicated  databases  after  a  network  has  been  partitioned  and  reconstituted. 
Feasibility  studies  and  preliminary  architectural  designs  were  completed  for  the  airborne 
demonstration  of  the  low-orbiting  multiple  satellite  system.  The  Very  Large  Scale  Integrated 
(VLSI)  fast  turnaround  fabication  service,  called  MOS  Implementation  Service  (MOSIS) ,  used 
commercial  vendors  to  produce  over  1700  designs  submitted  over  computer  networks  by  researchers 
representing  over  80  organizations.  Negative  Metal  Oxide  Semi-conductor  (NM0S) ,  Complimentary  Metal 
oxide  Semi-conductor  (CMOS),  and  Complimentary  Metal  oxide  Semi-conductor/Silicon  on  Saphire 
(CM0S/S0S)  fabrication  was  provided.  A  process  description  language  called  FABLE  was  developed  to 
support  automated  control  of  foundry  operations. 

b  FY  1985  Program  Development  of  the  initial  version  of  software  for  low-cost  packet 
radio  is  continuing.  Performance  enhancements  are  being  explored  along  with  access  control  and 
protection  of  network  resources  in  the  face  of  sophisticated  threats.  End-to-end  network  security 
devices  (see  Distributed  Information  Systems  IC-1)  are  being  integrated  into  the  Fort  Bragg  and  SAC 
testbeds.  Experimentation  involving  multiple  network  partitions  is  being  conducted  using  an 
airborne  packet  radio  network,  the  ARPANET,  and  local  area  networks.  Database  partition  recovery 
software  is  being  completed  and  tested  with  the  bomber  recovery  database  Initial  testing  of 
strategic  planning  aids  is  being  performed.  The  Fort  Bragg  testbed  is  being  fully  configured  with 
packet  radios,  packet  switched  multichannel  radios,  distributed  computing  and  end-to-end  security 
devices.  Distributed  command  and  control  applications  to  be  evaluated  in  the  testbed  are  being 
designed  and  developed.  Development  of  a  low-cost  high  performance  tactical  end-to-end  security 
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device  is  being  initiated  Jointly  with  the  Army  and  National  Security  Agency  <NSA).  Development  of 
a  Drototvoe  payload  for  airborne  testing  of  the  multiple  satellite  system  is  being  initiated  The 
MOSIS  System  will  continue  to  accept  researchdesigns  and  to  provide  NMOS  and  CMOS  fabrication 
^Itces  uUuiinf  nSwiy  developed  wafer  level  screens  A  common  baseline  foundry  automation 
system  will  be  demonstrated  at  research  sites. 


c  fv  iQ8fl  planned  program  and  Rasis — fnr  FY  IflRfl  Request.:  The  initial  version  of  the 
Low-cost  Packet  Radio  (LPR)  software  will  be  completed,  tested,  and  installed  in  a  number  of 
testbeds  including  those  at  Fort  Bragg  and  SAC  HQ.  Software  development  to  support  large 
survivable  networks  will  be  initiated  Techniques  for  dealing  with  sophisticated  distributed 
threats  against  distributed  command,  control,  and  communicationsystems^will^be^develope^. 


communf cations  and  database  reconstitution,  and  distributed  automated  support  for  command  and 
control  functions  such  as  aircraft  recovery  planning.  The  distributed  command  and  cont 
aDDlications  will  be  evaluated  with  the  XVIII  Airborne  Corps  and  other  users  in  the  Ft.  Bragg 
testbed  The  tactical  end-to-end  security  device  will  be  competitively  acquired.  A  demonstration 
of  low  coslmultiple  satellite  communication  will  be  carried  out  in  the  laboratory..  The  MOSIS 

•  _ a  anH  i  9  mirrnn  CMOS  DrocessGs  to  dosignors  in  th©  rosearch 


operational  defense  systems. 

d  Program  tn  Pnmnl Bt. inn:  A  network  management  system  for  large  scale  survivable 
networks  will  be  developed  and  evaluated.  Position  location  and  end-to-end  security  capabilities 
will  be  integrated  into  the  network.  An  airborne  demonstration  of  the  iow  cost  multiple  satell ite 
concept  will  be  completed.  The  results  of  the  total  system  demonstration  for  the  Strategic  C3 
Experiment  will  be  evaluated  and  documented.  Distributed  experiments  in  the  Fort  Bragg  testbe 


FY  1980  RDT&E  DESCRIPTIVE  SUMMARY 


Project .  a  ir.-?. 

Program  Element  ifl?-7n«F 
USDR&E  Mission  Area  san 


Title:  Advannfiri  Comma 
Title:  Defense  Brsp 
Budget  Activity : . 


involving  low  cost  packet  radios,  tactical  end-to-end  security  devices,  and  the  distributed  command 
and  control  applications  will  be  completed  and  evaluated.  The  MOSIS  will  continue  to  be  used 
tosupport  VLSI  fabrication  of  designs  submitted  over  computer  networks.  The  VLSI  fast  turnaround 
testbed  will  be  automated  to  support  management  and  control  of  a  multi-use  fabrication  facility. 


Last  Year's 


Current 


Mid  FY  1085 


Late  FY  1984 


Late  FY  1984 


Late  FY  1985 


Mid  FY  1980 
Mid  FY  1985 


Mid  FY  1985 


Integrate  security  devices  into  packet  radio  networks  at  Fort 
Bragg  and  SAC. 


Mid  FY  1985  Demonstrate  communication  and  database  reconstitution. 

Mid  FY  1985  Software  available  for  large  survivable  network  testing. 

Late  FY  1985  Computer-aided  fabrication  demonstrated. 

Mid  FY  1980  Initial  Low-cost  packet  radio  network  delivered  to  testbeds. 


Mid  FY  1988 


Late  FY  1980 


Late  FY  1980 


Demonstrate  low-cost  multi-satellite  communication  in  the 
1 aboratory . 

Demonstrate  total  system  operation  in  Strategic  C3  Experiment  at 
Offutt  Air  Force  Base. 

MOSIS  supports  compatible  3  micron  and  1.2  micron  CMOS 
fabrication . 
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Late  Year's 


Current 


Mid  FY  1986 


Late  FY  1986  Mil  Spec  quality  control  demonstrated. 

Late  FY  1987  Automated  foundry  operation  demonstrated. 

Late  FY  1987  Airborne  demonstration  of  Multiple  Satellite  concept. 
Mid  FY  1988  Demonstrate  large  scale  survivable  network. 


ricmnnist  rat  ion  of  capability  for  database  reconstitution  after  a  network  partition  slipped  from  late 
FY  1984  to  mid  FY  1985  due  to  delays  in  setting  up  a  secure  software  development  facili  y. 

The  development  and  testing  of  the  survivable  network  software  was  held  up  for  six  months  while  the 
hardware  underwent  more  detailed  testing  than  originally  planned. 

The  multiple  satellite  system  prototype  payload  development  wi 11  be  delayed  due  to  a  decision  to 
first  apply  the  system  concept  to  a  network  of  Remotely  Piloted  Vehicles. 
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A.  RESOURCES  (PROJECT  LISTING):  ($  in  Thousands) 

Project  FY  1984  FY  1985 

Number  Title  Actual  Estimate 

TOTAL  FOR  PROGRAM  ELEMENT  $24,634  $28,200 

MPT- 1  Materials  Processing  $18,339  $20,400 

Technology 

MPT -2  Electronics  Processing  $  6,295  $  7,800 

Technology 


B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  develops  novel  materials, 
processes,  structures  and  device  technologies  that  will  give  new  capability  to  future  defense  weapon 
systems.  Examples  are:  application  of  rapidly  solidified  superalloys  and  metal  single  crystal  technology 
to  enable  higher  temperature  operation  of  gas  turbine  engine  components;  development  of  ceramic  and 
carbon/carbon  composites  for  high  temperature  engine  applications;  advanced  fabrication  methods  for 
structural  materials;  metal-matrix  composites  for  space  structures;  strong  ceramic  fibers  from  polymer 
precursors  for  spacecraft  and  engine  components;  demonstration  of  high  energy,  high  power  density  battery 
concepts  for  military  applications;  development  of  high  temperature  bearing  concepts  for  cruise  missile 
engines;  and  intelligent  task  automation  for  increased  productivity  and/or  reliability  of  Defense  systems 
needed  for  certain  mission  functions.  In  electronics,  the  emphasis  is  on  the  development  of  second 
generation  gallium  arsenide  (GaAs)  based  solid  state  circuit  technology  for  military  applications; 
examples  are:  bipolar  and  enhancement/depletion  mode  gate  arrays,  computer  aided  design  (CAD)  systems, 
advanced  material  growth,  and  analog  to  digital  converters.  These  efforts  will  provide  significant 
performance  advances  for  communications  subsystems  as  well  as  extending  the  bandwidth  of  tactical 
Electronic  Counter  Measures  (ECM)  and  Electronic  Counter-Counter  Measures  (ECCM)  subsystems. 


FY  1936 
Estimate 

FY  1987 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

$33,000 

$46,000 

Continuing 

N/A 

$27,000 

$31,000 

Continuing 

N/A 

$  6,000 

$15,000 

Continuing 

N/A 
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c  comparison  WITH  FY  1985  DESCRIPTIVE  SUMMARY:  The  FY  1986  increase  of  $2M  is  due  to  the  initiation 
of  a  ^program  Including  development  of  hT^Ttomporature  lubricants  and  bearings,  ceramic  and  other 
high  temperature  composite  materials,  and  electromagnetic  processing  of  materials.  Increases  in  these 
new  efforts  are  somewhat  offset  by  a  decrease  in  support  of  research  on  advanced  engine  materials  A  new 
initiative  in  FY  1987  will  be  the  application  of  superlattice  technologies,  molecular  beam  epitaxy  (MBE) 
and  metal-organic  hemical  vapor  deposition  (MO-CVD) ,  to  high  speed,  complex  digital,  analog,  and 
optoelectronic  integrated  circuits/  Core  efforts  also  will  be  established  for  a  range  of  additional 
materials  research  initiatives  including  exploitation  of  advanced  bulk  crystal  growth  technology  a 
computer  based  manufacturing  process  simulations.  These  focused  materials  initiatives  are  envisioned  to 
be  5-8  year  duration  university/ industry/government  development  efforts  which  will  provide  the  mater  als 
preparation  and  processing  technology  required  to  implement  new  systems  concepts  of  the  199 

D.  OTHER  APPROPRIATION  FUNDS;  None. 

.-  hfiatfd  ACTIVITIES:  In  MPT-1,  carbon-carbon  research  and  development  proqrams  are  currently 
^derWay  It  the  iaHafn  Aeronautics  and  Space  Administration  (NASA)  (for  airframes)  and  the  Air  Fore, 
with  the  qoal  of  1 370*C  turbine  inlet  temperature  operation.  The  DARPA  Defense  Sciences  e[f  * 

emphasises  oxidation  protection  technology  and  is  coupled  closely  with  the  OARPA  Tactical  T^j|}nology 
Office  Extended  Long-Range  Integrated  Technology  Evaluation  (ELITE)  program  to  demonstrate  1925  C  inle 
temperature  capability  for  missile  engines,  to  realize  substantial  specific  fuel  efficiency  and  thrust 
performance  gains.  Programs  to  develop  high  performance  ceramic  materials  for  gas  turbine  engine 
components  are  being  conducted  by  all  services,  NASA,  and  the  Department  of  Energy;  plans  and  programs 
arePreviewed  by  an  Interagency  Ceramics  Coordinating  Committee.  The  Air  Force  is  providing  a  share  of 
the  funding  for  the  Radial  Wafer  Blade  Program.  NASA  and  the  Defense  Nuclear  Agency  are  joining  DARPA  in 
a  coordinated  program  to  exploit  metal  matrix  composite  technology  for  improved  survivable  space 
structures  The  ceramics  from  polymers  program  is  reviewed  by  an  interagency  steering  commit  e 
established  by  DARPA  for  that  purpose.  Generally,  the  Services  are  sponsoring  research  related  to  unique 
manufacturing  methods  which  are  different  than  those  being  pursued  by  DARPA,  and  duplication  of  effort  is 
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prevented  by  direct  coordination  through  the  Office  of  Under  Secretary  of  Defense  for  Research  and 
Engineering  (OUSDRF) ,  the  Manufacturing  Technology  Advisory  Group  (MTAG) ,  COMAT  which  is  a  committee 
under  the  aegis  of  the  White  House  Office  of  Science  and  Technology  Policy,  and  the  Interagency  Materials 
Group  which  is  hosted  by  the  National  Science  Foundation.  The  intelligent  task  automation  program  is 
related  to,  complemented  by  and  coordinated  with  efforts  by  the  Air  Force  Wright  Aeronautical 
Laboratories,  the  National  Bureau  of  Standards,  Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  the  Office  of  the  Director  of  Army  Research.  In  MPT-2,  developments  in  electronic 
materials,  device  concepts,  and  processing  methods  are  coupled  to  the  Services'  programs  through  the 
DARPA  agents,  joint  funding  agreements,  annual  DoD-wide  program  reviews,  and  reviews  with  OUSDRE’s 
Advisory  Group  on  Electron  Devices  (AGED),  to  assure  that  no  unnecessary  duplication  of  effort  occurs. 

First  generation  gallium  arsenide  technology  development  is  managed  by  DARPA  for  the  Strategic  Defense 
Initiative  Organization  (SDIO) . 

F.  WORK  PERFORMED  BY:  In  MPT-1,  approximately  86  percent  of  the  work  is  performed  by  industry,  8%  by 

universities,  and  6%  in-house.  The  top  industrial  performers  include:  Pratt  and  Whitney  Aircraft  Group, 
West  Palm  Beach,  Florida;  General  Electric  Company,  Schenectady,  New  York;  AVCO  Speciality  Materials 
Division,  Lowell,  Massachusetts;  Special  Metals  Corporation,  New  Hartford,  New  York;  Kongsberg 
Vaapenfabrikk,  Oslo,  Norway;  Dow  Corning  Corporation,  Midland,  Michigan;  United  Technologies  Research 
Center,  East  Hartford,  Connecticut;  Dow  Chemical  Company,  Walnut  Creek,  California;  Minneapolis 
Honeywell,  Rosedale,  Minnesota;  and  Martin  Marietta  Aerospace,  Denver,  Colorado.  The  universities 
include:  Massachusetts  Institute  of  Technology,  Cambridge,  Massachusetts;  University  of  Texas,  Austin, 

Texas;  Cornell  University,  Ithaca,  New  York;  University  of  Michigan,  Ann  Arbor,  Michigan;  Stanford 
University,  Palo  Alto,  California;  and  Carnegie  Mellon  University,  Pittsburgh,  Pennsylvania.  The  Naval 
Research  Laboratory,  Washington,  D.C.  performs  in-house  research  related  to  rapid  solidification  technology. 
In  MPT-2,  approximately  90%  of  the  work  is  performed  by  industry,  5%  by  universities,  and  5%  in-house. 

The  top  industrial  performers  are:  Rockwell  International,  Thousand  Oaks,  California;  McDonnell-Dougla3 , 
Huntington  Beach,  California;  and  Texas  Instruments,  Dallas,  Texas. 

G.  PROJECTS  UNDER  $7  MILLION  IN  FY  1986:  Not  Applicable. 


*> 
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H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986_^ 

1.  Project  Description,  Theohjectiv.  of  this  project  i^dcvelop 

and  processes  for  use  in  high  performance  PP  concent-  deformation  processing  of  vacuum  arc 

development  of  alloys  for  a  dual  alloy  radial  turbine  concept,  ^^-“uons ;  the  development  of 

double  electrode  remelt  (VADER)  supera  °^s  .  ceramic  matrix  and  carbon  carbon  composites;  the 

advanced  composite  materials  such  as  metal  mat  '  u.  demonstration  of  high  energy,  high  power 

^tter^cLcfpt^r^ve^Sen^o^material'systems  for  high ^^-tur^cruise^issile^earings; nd  ^ 

"SS  D.»o»str.tor>  for  de.on.tr.tion  of  advanced 

materials  under  realistic  gas  turbine  conditions. 

DARPA  has  pioneered  ceramic  and  carbon-carbon^composi ^^ce^weight^increasedeperformance^  reduced 
because  these  materials  promise  engin  L  ,  d  thP  lower  specific  fuel  consumption  gained  by 

dependence  on  costly  and  critical  alloy  "f^ials,  and  the  lower  : .  system  fQJ.  carbon_ 

operation  at  high  temperatures.  An  effort  is  Srt™ratureaPin  excess  of  1927»C.  The 

carbon  composites  which  will  permit  their  9 matrix  composites  through  polymer  processing  is  also 

technology  for  obtaining  ceramic  fibers  ,  formed  at  low  temperature  are  converted  into  high 

being  established.  In  this  approach,  silicon  advanced  fibers,  the  ceramic 

temperature,  oxidation  ° f^high1  Strength ,  laser  resistance  and  fracture  resistance  materials 

composites  being  developed  will  offer  ^rengp  ,  and  power  systems,  engine  components, 

for  a  wide  range  of  applications  including  spacecraft  structures^and^powe^^y^  the'critical  parameters 

infrared  windows  and  radar  absorbing  materi  •  carbide  whiskers  for  use  in  ceramic  and  metal  matrix 

for  scaling  up  the  growth  of  single  silicon  ^rbidejhi^^tor  «  temperature  cruise  missile 

composites,  and  developing  and  demonstrating  material  y  establishing  the  technology  base  for 

bearings.  The  Intelligent  Task c^anTcapabie  of  sensory  controlled  motion.  The  purpose  of  the  vacuum 

lil'Tolt  xTlTAV^.TJ.llt  ”vADER)  'process1  i  s  to  .c.J.p  the  re.olt  process  to  produce  m,ot,  for  l.r,. 
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turbine  components,  develop  fundamental  understanding  of  factors  governing  the  deformation  behavior  of 
high  strength  superalloys,  apply  the  concepts  to  fabrication  of  a  full  size  turbine  disk,  and  perform  a 
preliminary  mechanical  property  assessment. 

2.  Program  Accomplishments  and  Future  Programs: 


a.  FY  1984  Accomplishments:  In  the  ceramics  from  polymers  program,  the  capability  to  spin 
ceramic  fibers  with  mechanical  properties  equal  to  the  Japanese  fiber  has  been  demonstrated.  An 
examination  o.  arious  ceramic  matrix  composite  processing  routes  has  led  to  several  promising  approaches 
for  future  work.  Another  program  to  examine  the  scale  up  of  single  crystal  silicon  carbide  whiskers  has 
been  equally  successful.  Significant  improvement  in  the  understanding  of  the  process  has  led  to  a  50% 
increase  in  reactor  yield.  A  large  scale  reactor  has  been  designed  for  scale  up  of  the  whisker  growth. 

In  the  effort  to  develop  oxidation  protection  for  carbon-carbon  composites,  four  coating  concepts  were 
selected,  each  employing  multiple  layers  to  inhibit  oxygen  and  carbon  diffusion,  while  still  maintaining 
overall  mechanical  integrity.  A  dual  alloy  radial  turbine  (DART)  rotor  geometry  with  appropriate 
materials  properties  has  been  designed  for  the  DARPA  DART  Demonstrator;  a  test  rotor  has  confirmed  the 
design . 

Deformation  processing  of  VADER  processed  superalloy  by  a  multi-step  forging  has  been  successfully  scaled 
up  to  a  mid-scale  turbine  component  disk  shape  with  stress  rupture  properties  several  times  greater  than 
those  from  the  state-of-the-art  powder  processing  route  for  the  alloy.  In  the  intelligent  task 
automation  effort,  robotic  arm  slew  and  touch  was  demonstrated  for  both  stationary  and  movinq  targets  in 
experiments  which  required  position  control,  force  control  and  end  point  sensing.  Grasping  of  hard  and 
fragile  objects  with  a  dexterous  3-fingered  hand  was  demonstrated  via  simple  rolling-type  manipulations 
requiring  two  of  the  fingers.  A  six-degree  of  freedom  force  sensing  finger  was  designed,  built  and 
calibrated  for  handling  small  parts  needed  in  assembly.  A  3-dimensional  optical  sensor  was  developed 
with  dual  resolution  ranges,  one  for  parts  inspection  and  the  other  for  acquisition. 

b.  FY  1985  Program:  The  thermal  oxidative  stability  of  the  ceramic  fibers  made  from  polymer 
processing  is  being  established.  Optimization  of  the  scale  up  of  the  fibers  continues  including 
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The  improved  fibers  being  developed  by  this 
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c.  FY  1986  Planned  Program  and  Basis  for  FY  1986  Request:  In  the  Ceramics  from  Polymers  Program, 
process  optimization  will^continue  in  order  to  demqnstrate  the  capability  for  producing  ceramic  fibers 
with  a  variety  of  chemical  compositions.  In  addition,  several  approaches  for  making  high  temperature, 
high  strength,  fracture  resistant  ceramic  composites  will  be  established.  Manufacturing  routes  to  the 
promising  fibers  and  composites  will  be  transitioned  to  service  man-tech  programs.  Based  on  continued 
understanding  of  the  important  parameters  affecting  the  silicon  carbide  whisker  process,  the  final  design 
of  the  scaled  up  reactor  will  be  selected  and  evaluated.  By  the  end  of  the  program,  the  reactor  will  be 
capable  of  producing  pound  quantities  of  whiskers  which  will  be  made  available  to  other  Government 
programs.  Evaluation  of  carbon-carbon  oxidation  protection  systems  will  continue  with  data  being  taken 
on  static  and  dynamic  oxidation  protection,  erosion  protection,  and  mechanical  compatibility  within  the 
coatings  system.  An  optimum  system  will  be  selected  for  final  development  and  application  to  a 
subelement  turbine  rotor  for  operational  verification. 

A  total  of  five  dual  alloy  radial  turbine  (DART)  rotors  will  be  fabricated  and  tested  in  the  Demonstrator 
and  examine!  for  performance  validation.  The  first  (of  three)  DARPA  DART  Demonstrators  wixl  be 
fabricated  and  functional  tests  performed  to  determine  temperature  and  pressure  profiles  in  the  hot 
section . 

The  programs  to  demonstrate  the  feasibility  of  high  power,  high  energy  density  battery  concepts  will 
continue.  A  new  effort  will  also  be  started  to  examine  other  high  payoff  approaches. 

Processing  of  full-scale  turbine  components  using  the  vacuum  arc  double  electrode  remelt  process  will  be 
demonstrated  and  the  mechanical  properties  of  the  components  will  be  assessed. 

The  high  temperature  bearings  program  will  continue  to  develop  the  materials  technologies  for  operation 
in  a  turbine  engine.  A  preliminary  evaluation  of  concepts  will  be  made.  Phase  II  of  the  joint  DARPA/Air 
Force  project  in  intelligent  task  automation  will  continue.  The  composite  robot  effort  will  be  extended 
to  include  the  ammunition  resupply  module  and  the  adaptive  suspension  vehicle  program. 
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Proof-of-concept  effort  will  be  initiated  for  coordinating  flexible  arms  with  end  point  control. 
Evaluation  will  be  made  of  the  potential  military  applications  for  a  mobile,  multiple  arm  robot  system. 

^ ■  Program  to  Completion:  This  is  an  on-going  program  which  will  continue  to  assess 

DoD  materials  needs  and  to  develop  and  demonstrate  novel  concepts  to  meet  them.  Some  specific  efforts 
which  will  be  completed  and/or  transitioned  are  described  below. 

Selected  ceramic  fibers  and  ceramic  matrix  composites  will  be  optimized  and  evaluated  for  applications  o 
interest  to  DoD  such  as  radar  absorbing  materials  or  space  power  structural  components.  Interface  with 
and  transition  to  the  Services  and  other  DoD  offices  will  be  of  primary  consideration.  Final  materials 
selections  for  high  temperature  bearings  will  be  made  and  evaluated.  Successful  bearing  approaches  will 
be  incorporated  into  on-going  high  temperature  engine  programs. 


An  optimal  oxidation  protection  coating  system  will  be  applied  to  subelement  carbon-carbon  rotors  for 
data  development  and  performance  verification  under  operational  conditions.  The  program  will  end  in  FY 
2987.  The  DARPA  DART  Demonstrator  program  will  conclude  in  FY  1987  with  testing  of  the  DART  lotors 
within  a  functional  demonstrator,  which  will  be  in  operation  at  a  designated  U.S.  contractor  facility. 
Consideration  will  be  given  to  component  replacement  by  carbon-carbon  parts,  in  a  transition  to  a 
high-temperature  (1927°C)  turbine  stage. 

e.  Milestones: 


Last  Year's 
Reported  Plan 


Current 

Pian  Milestones 


Mid  FY  1984 


Early  FY  1985  Spin  ceramic  fibers  with  physical  properties 

equal  to  Japanese  fiber  and  with  superior 
oxidation  resistance 
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Last  Year's 

Reported  Plan 

Current 

Plan 

Milestones 

Late  FY  1984 

Early  FY  1985 

Feasibility  demonstration  of  intelligent  task 
automation  subsystems  for  programmed  assembly, 
and  for  inspection/verif ication 

Early  FY  1985 

Early  FY  1985 

Initiate  Phase  II  of  joint  Intelligent  Task 
Automation  Program  (prototype  development  of 
selected  demonstration) 

Mid  FY  1985 

Mid  FY  1985 

Demonstrate  feasibility  of  high  performance 
ceramic  matrix  composites  via  polymer 
processing 

-  - 

Late  FY  1985 

Pilot  plant  scale  production  of  silicon 
carbide  whiskers 

Late  FY  1985 

Delivery  for  final  testing  of  DARPA  Dual 

Alloy  Radial  Turbine  (DART)  Demonstrator 
rotors 

-  - 

Early  FY  1986 

Preliminary  selection  of  high  temperature 
bearing  concepts 
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Milestones 

Initiate  work  on  mobile 
mult j  pie-arm- robotic  system 

Develop  superior  oxidation  resistant  coatings 
for  carbon-carbon  composites 

Apply  flexible  robot  arm  control  scheme 
to  ammunition  resupply  module 

Demon itration  of  high  energy/power  density 
battery  concepts 

Selection  of  optimum  1927°C  coating  for 
carbon-carbon  oxidation  protection 


e  Vvni anAt-i on  of  Milestone  Changes:  Ceramic  fiber  spinning  to  properties  equal  to  Japanese 

'•t ability^*1 ‘pea sib ilTt^demonstr at ion^of ^intelligent^ task' automat ion^subsys tems°did^not^s lip,  but  rather 

the  milestone  date  listed  last  year  was  incorrect  due  to  mixing  up  calendar  year  with  fiscal  year 
time  frames . 
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H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986: 

1  Project  Description:  Although  this  project  is  under  $7M  the  project  is  being  written  due  to  its 
relevance  to  a  wide  range  of  Department  of  Defense's  gallium  arsenide  (GaAs)  programs.  Th^s 
reoresents  the  "second  generation"  technology  base  for  the  major  GaAs  program  being  managed  by  DARPA  for 
the  Strategic  Defense  Initiative  Organization  (SDIO) .  Furthermore,  it  provides  long  range  support  to 
high  speed  technology  needs  in  electronic  warfare  (EW) .  Second  generation,  GaAs  based  solid  state 
electronics  will  be  developed.  These  efforts  include  bipolar  and  enhancement/depletion  mode  gate  arrays, 
computer  aLed  design  (CAD)  systems,  and  analog  to  digital  converters  capable  of  8  bit  resolution  at  a 
onePgigahertz  sampling  rate.  Process  and  device  modelling  programs  will  be  expanded  to  provide  increased 
support  to  the  integrated  circuit  design  and  fabrication  programs. 

2 .  Program  Accomplishments  and  Future  Programs: 

a  FY  1984  Accomplishments:  The  complementary  junction  field  effect  transistor  (CJFET)  memory 
cell  continue!-  to provlde^mpreaiT^  performance  results  due  to  the  increased  noise  margin  (resistance  to 
memory  errors)  of  this  design:  thirty-nine  percent  yield  on  a  wafer  for  256  bit  memories  and  Mo  y 
retention  after  being  subjected  to  a  10  to  the  power  11  rads  per  second,  20  nanosecond  long  ionizing 
radiation  pulse.  Two  1000  gate  arrays,  one  utilizing  metal  semiconductor  field  effect  ransis  or 
(MESFET)  technology  and  the  other  utilizing  heterojunction  current  injection  logic  technology,  were 
successfully  fabricated,  and  advanced  on-board  signal  processor  (AOSP)  parts  implemented  on  these  gate 
arrays  are  under  evaluation.  A  robust  two-dimensional  device  model  for  GaAs  was  released. 

Utility  of  focused-iaser  photochemistry  was  successfully  demonstrated  by  implementing  both  etching  and 
deposition  of  conductors  on  a  gate-array  to  produce  a  functional  integrated  circuit  (IC) .  i 
demonstration  represents  a  significant  step  in  applying  beam  processing  technology  to  custom  IC 
fabrication. 
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b  FY  1985  proqram:  Gallium  arsenide  (GaAs )  component  development  will  begin  to  target  DoD's 
requirements^or  high  speed- components ,  for  example,  radar  frequency  memories  for  electronic  warfare 
(EW)  in  addition  to  the  previously  emphasized  needs  for  radiation  hardness  and  low  power-  In  thf 
'  '  r  .  ,  sr!f  aligned  fabrication  techniques  for  both  conventional  GaAs  technologies 

arsenide  (GaAlAs)  /GaAs  heterostructure  technologies  are  being  pursued.  Improved 
sources  for  ion-beam  processing  will  be  developed  by  optimizing  pal lad ium- based  alloy  sources 
and  expanding  the  theory  of  ion  interactions  with  materials. 

c  FY  1886  Planned  Program  and  Basis  for  FY  1986  Request:  Four  thousand  gate  arrays  will  be 

implemented  in  bcth  the  hetero junction  bipolar  technology  and  the  enhancement/depletion  (^/D) 
technologies .  Circuits  that  utilize  at  least  eighty  percent  of  the  gate  array  will  be  automatically 
routed  by  the  computer  aided  design  (CAD)  under  development.  Since  second  generation  GaAs  technologies 
require  improved  material,  new  materials  growth  technologies  such  as  indium  alloying  and  electrodynam 
gradient"  horizonal  Bridgeman  growth  will  be  pursued. 

Device  development  efforts  for  a  second  generation,  high  speed  GaAs  device  technology  will  continue. 
Process  modeling,  with  the  end  goal  of  producing  a  GaAs  version  of  the  Stanford  Uni^rsity  .  ls 

p,,,,..;..  Model  (BUPREM)  will  be  ready  to  begin  comparisons  with  experimental  results.  Basic  materials 

and^processing^ improvement s^thal^arede rived  ^  ^  pr  eiement  in  be  evaluated  with  respect 

to  improving  hetero junction  devices.  The  capability  to  use  focused  beams  of  electrons,  photons,  and  ions 
to  locally  modify  integrated  circuits  will  be  demonstrated. 

d  Proaram  to  Completion:  This  effort  is  continuing  due  to  the  exceptional  importance  of  ^ 
information  andsignYl  process { ng"  capabi 1 ities  to  defense  systems.  While  material  GaAs  developments  have 
emphasized  radiatton  hardness  the  second  generation  will  be  applied  to  high  speed  DoD  needs  in  electronic 
warfare.  Packaging  concepts,  on  both  the  chip  and  board  level,  for  high  speed  components  will  be 

emphasized . 
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The  developments  of  molecular  beam  epitaxy  (MBE)  and  metal-organic  chemical  vapor  deposition  (MO-CVD) 

h jvp  nnpnpd  ud  a  totally  novel  concept  for  semiconductor  technologies-materials  engineering. 
Artificially  created  superlattices  can,  in  principle,  be  tailored  to  yield  predetermined  bandstructures . 

Essentiallyya  multi-dimensional  materials  space  has  been  opened  up  with  near .  -a^otnaularities 

nnccihilit-ipB  that  has  to  be  intelligently  investigated  to  uncover  the  probably  limited,  singularities 
tha ^wil ^ sign! ficantlyt improve ^he  capabilities  o?  future  electronic  and  optical  devices.  Initial 
efforts  in  the  development  of  superlattices  have  revealed  a  lack  in  both  theoretical  understanding  an 
experimental  techniques.  The  program  will  combine  theorists  with  established  experimental  groups  t 
define  desirable  directions  and  resolve  present  uncertainties  in  predictive  capabilities.  The  latt 
stages  will  bring  in  device  physicists  to  design  superlattice  lasers,  detectors,  waveguides,  non  1 
filters,  amplifiers  and  multi-component  chips.  On-going  research  programs  are  developing  an 
nnto-electronic  processing  capability  whereas  electronics  handles  the  switching  and  optics  handles  t 
hiqh  speed  transfer  of  multiplexed  data.  This  program  will  develop  the  packaging  technology  : 
incorporate  this  emerging  capability  into  subsystems  which  can  benefit  from  the  noise  immunity,  wide 
bandwidth,  Electro-Magnetic  Pulse  (EMP)  immunity,  and  the  ease  of  fanout  offered  by  the  optoelectronic  . 

e  Milestones:  The  milestones  reported  in  last  year's  FY  1985  Descriptive  Summary  have  been 

completed  or  are  expected  to  be  completed  on  schedule  except  as  noted  below: 


Last  Year's 
Reported  Plan 


Mid  FY  1984 


Current 

Plan 

Early  FY  1985 


Milestones 

Demonstration  of  a  fully  monolithic  8-12  gigahertz 
3  watt  gallium  arsenide  (GaAs)  power  amplifier  with 
18  db  of  gain. 


Project:  MPT-2 
Program  Element:  #62712E 
USDR&E  Mission  Area:  530 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Title: 

Title: 

Budget 


tieuiimnc  rrocessinc 


Materials  and  Electronics  Technoloc 
Activity:  1.  Technology  Base  * 


Milestones 

Reduction  of  defect  density  in  molecular  beam 
epitaxy  of  gallium  aluminum  arsenide  (GaAlAs) 
to  less  than  100/cm  . 

A  4  kilobit  complementary  Junction  Field  Effect 
Transistor  (JFET)  gallium  arsenide  (GaAs)  random 
access  memory  with  .2  microwatt  power  dissipation 
per  bit  will  be  demonstrated. 

GaAs  analog  to  digital  (A/D)  converter  with 
gigahertz  sampling  rate  will  be  fabricated. 
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A.  RESOURCES  ($  in  Thousands) 

— —  •r*  — - ■ - 

Project 
Number  Title 

TOTAL  FOR  PROGRAM  ELEMENT 


FY  1984  FY  1985  FY  1986 

Actual  Estimate  Estimate 

$14,447  $18,502  $19,400 


Total 

FY  1987  Additional  Estimated 
Estimate  to  Completion  Costs 

$20,300  Continuing  N/A 


B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Nuclear  Monitoring  program  conducts  research  and 
development  to  enhance  U.S.  capabilities  for  monitoring  nuclear  explosion  events.  The  program  also 
provides  technical  information  needed  for  developing  sound  national  policy  for  negotiations  on  treaties 
limiting  nuclear  testing  and  provides  technical  support  for  U.S.  participation  in  treaty-related 
international  activities.  Negotiations  for  a  comprehensive  test-ban  treaty  (CTBT)  created  the  need  for 
detailed  technical  information  concerning  monitoring  stations  internal  to  the  USSR,  high  frequency 
propagation,  and  on-site  inspection  procedures.  In  the  event  that  a  CTBT  were  to  be  negotiated  U.S. 
security  would  require  the  highest  possible  level  of  monitoring  capability  to  verify  that  the  Soviets  were 
complying  with  the  provisions  of  such  a  treaty  and  not  conducting  clandestine  tests  under  conditions 
designed  to  evade  detection.  Thus  research  is  required  to  follow  and  extend  the  state  of  the  monitoring 
art.  The  need  for  the  nuclear  monitoring  proaram  is  further  exempliiied  by  the  unexpected  initiation  of 
negotiations  for  an  explosion  yield  threshold  treaty  in  1974,  requiring  the  development  (in  a  period  of 
less  than  a  year)  of  special  monitoring  provisions  for  the  Peaceful  Nuclear  Explosion  Treaty  (PNET) .  The 
possibility  of  Soviet  violations  of  the  Threshold  Test  Ban  Treaty  yield  limit  has  clearly  brought  to  the 
forefront  the  need  for  improved  monitoring  of  this  treaty.  At  present,  special  technical  statistical  and 
on-site  measurement  efforts  are  required  to  provide  policymakers  with  technical  options  for  improving  the 
verification  of  the  explosion  yield  threshold  treaty  through  unilateral  efforts  and  those  which  might 
require  additional  negotiation  with  the  Soviets.  The  program  continues  to  support  the  technical  activities 
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of  the  United  Nations  Conference  on  Disarmament.  Other  research  efforts  in  this  program  are  aimed  at 
developing  the  sensors  and  advanced  technology  needed  to  detect  the  presence  of  nuclear  materials  at 
remote  distances. 

The  FY  1986  Nuclear  Monitoring  program  will  continue  the  following  programs:  initiation  of  a  cooperative 
effort  with  the  Department  of  Energy,  to  design  and  test  ar  advanced  seismic  array  in  Norway  to  establish 
the  feasibility  of  installing  such  systems  for  verifying  future  test  ban  treaties;  technical  support  of 
international  cooperative  measures  for  verifying  future  test  ban  treaties;  development  and  testing  of  an 
advanced  international  seismic  data  center;  fundamental  seismological  and  geophysical  research  into  the 
character  of  earthquake  and  explosion  sources  with  particular  emphasis  on  high  frequency  seismological 
studies  and  improving  the  capabilities  to  use  seismic  stations  which  may  be  installed  in  the  Soviet  Union 
under  provisions  of  a  future  comprehensive  or  reduced  threshold  test  ban  treaty;  testing  of  advanced 
methods  to  improve  the  accuracy  of  yield  estimation;  development  of  means  for  on-site  measurements  as  an 
option  for  improved  yield  verification;  and,  the  exploration  of  sensing  technology  and  diagnostic 
techniques  to  remotely  detect  the  presence  of  nuclear  materials  and  to  provide  nuclear  diagnostic 
characterization  of  detected  nuclear  materials. 

C.  COMPARISON  WITH  FY  1985  DESCRIPTIVE  SUMMARY:  In  FY  1986,  the  total  funds  for  the  Nuclear  Monitoring 
program  17M  less  than  the  amount  reported  in  tne  FY  1985  Descriptive  Summary.  This  reduction  is  due  to 
revised  plans  for  large  scale  demonstration  of  advanced  seismic  monitoring  equipment  and  a  reduction  of 
research  efforts  in  on-site  inspection  technology.  Emphasis  has  been  placed  on  expanding  development  of 
new,  sophisticated,  physically-sound  methods  to  use  stations  internal  to  the  USSR  to  discriminate 
earthquake  from  underground  nuclear  explosions,  and  to  estimate  the  yield  of  underground  nuclear 
explosions.  Emphasis  is  also  on  the  exploration  of  potentially  promising  non-seismic  monitoring 
techniques . 

D.  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  f  62  71 4E 
USDRS.E  Mission  Area:  530 


Title:  Nuclear  Monitoring 

Budget  Activity:  1.  Technology  Base 


E  RELATED  ACTIVITIES:  Complementary  research  is  conducted  by  the  National  Laboratories  of  th^ 

Department  of  Energy" and  by  the  Air  Force  Technical  Applications  Center.  These  complementary  efforts  are 
coordinated  through  existing  interagency  agreements  and  periodic  working  level  coordination  meetings. 

F  WORK  PERFORMED  BY:  Eight  percent  of  the  work  under  this  task  is  performed  by  universities,  eighty 
percent  by  industriaT'contractor s ,  and  twelve  percent  by  in-house  laboratories.  Major  university 
contractors  include:  California  Institute  of  Technology,  Pasadena,  California;  Harvard  University, 
Cambridge,  Massachusetts;  Columbia  University,  New  York;  University  of  Florida,  Gainesville, 

Massachusetts  Institute  of  Technology,  Cambridge,  Massachusetts,  and  University  ^Maryland ,  Co liege  Pa  , 
Maryland.  Industrial  contractors  include  Teledyne  Geotech,  Garland,  Texas  and  Alexandria,  irgi  < 

Sierra  Geophysics  Inc.,  Seattle,  Washington;  S-Cubed,  La  Jolla,  California;  Woodward-Clyde  Asso  l  » 
Pasadena,  California;  Lockheed  Palo  Alto  Research  Laboratory,  Palo  Alto,  California;  Science  Applications, 
Inc.,  McLean,  Virginia;  Atom  Sciences,  Oak  Ridge,  Tennessee;  TRW,  Redondo  Beach,  California;  Mission 
Research  Corporation,  Santa  Barbara,  California;  and  Pacific  Sierra  Research,  Los  Angeles,  Califor  ia. 
Participating  in-house  Government  laboratories  include  the  Naval  Ocean  Research  and  Development  Acti  ity, 
NSTL  Mississippi;  the  U.S.  Geological  Survey,  Golden,  Colorado;  Lawrence  Livermore  National  Laboratory, 
Livermore,  California;  and  Sandia  National  Laboratories,  Albuquerque,  New  Mexico. 

G.  PROJECTS  LESS  THAN  $7  MILLION  IN  FY  1986:  Not  Applicable. 

H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986: 

1  Proiect  Description:  The  program  objective  is  to  improve  the  U.S.  capability  in  yield 

estimation"  of  the  nuclear  tests  of  other  nations,  to  improve  the  detection,  location,  and  discrimination 
of  earthquakes  and  explosions,  and  to  improve  the  U.S.  capability  to  detect  and  analyze  nuclear 
materi  is  The  seismic  aspects  of  the  program  are  in  support  of  Defense  Department  policy  that 
verification  of  nuclear  test  ban  agreements  be  adequately  verifiable  and  to  provide  the  fundamental 
research  and  development  which  is  required  to  improve  the  operational  requirements  to  detect  Soviet 
nuclear  test sand  to  estimate  their  yields.  The  project  also  provides  the  technical  support  to 
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international  cooperative  projects  in  which  the  U.S.  is  involved,  such  as  those  sponsored  by  the 
Conference  on  Disarmament.  1 

2.  Program  Accomplishments  and  Future  Programs* 

calculat^n*^^"'''  ■  ^.^P1  ishrcents :  Yield  Estimation.  Laboratory  experiments  and  finite  difference 

calculations  improved  our  ability  to  predict  coupling  of  underground  nuclear  tests  and  to  allow  for 

°f  debonati°n  under  mountains.  Improvements  were  made  in  the  estimation  of  the 
ontamination  by  tectonic  strain  release  of  long-period  signals  from  underground  explosions.  These 
Whf  h  k  lmp™v?d  oul  capability  to  estimate  Soviet  yields.  A  thorough  statistical  study  was  completed 
areen*-bd  *jog<?ther  th?  best  pliable  data  and  yield  estimation  procedures  and  developed  a  generally 

accepted  method  of  answering  questions  of  Threshold  Test  Ban  Treaty  compliance.  y 

Data  Acquisition.  A  high-frequency  seismic  array  was  installed  in  Norway  in  a  joint  effort  with  the 
Department  of  Energy  and  the  government  of  Norway.  The  resulting  data  will  greatly  aid  yield  estimation 
and  event  detection  and  discrimination  and  will  provide  much  needed  data  for  additional  research  in  these 
srcas . 

Discrimination  of  Earthquakes  from  Explosions.  Several  promising  new  teleseismic  discrimination 

work  °n  small  magnitude  events  have  been  applied  to  events  which  could  not  be  otherwise 
of  ^ifie(\'  ^th  ®x<rellfnt  results.  Theoretical  and  empirical  studies  continued  on  the  difficult  problem 
regional  discrimination.  A  study  was  made  of  the  ability  of  broad-band  stations  to  counter  the 
hide-in  earthquake  evasion  technique. 

Support  of  International  Negotiations.  Preparations  were  completed  for  support  of  a  FY  1985  large  scale 
seismic  detection  experiment  conducted  under  the  auspices  of  the  United  Nations,  Conference  on 
Disarmament,  Group  of  Scientific  Experts. 
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Nuclear  Material.  Detection.  Rc.earch  continued  on  develop.ent  of  ne„  technologie.  for  the  detection  and 
identification  of  nuclear  tests. 

s. 

Test  ^i  tef^Fini  te^di  f  feronc^calculations  of  Fr.terin^e.plo.ion^.houl^enahl.^u^of^at.llite^b.er- 

Zl£T,  M  three'^dimensions  ^“l^'Soiriccur.te  e.tl.ate.  of  yield  for  .hot.  under  Mountain., 

^h«?:-on°;K  s  f«,u““er"hich"™;r“,oru.ceio,d««r5ec™pSd8.^5“im" 
Mudied1ifF?ni98)E‘rbeiJg<’Jv^"tedPirie;«.lT5e.;rof’™idemifled1"in;^1TSinapp™.ch  to  ’ 

dlscrimination^by4 short-period  fir.t  potion  i.  also  being  tested  on  the  ,.»o  data  set. 

^nSHorffrerp^^l’i.XTo^iSrSiriL^r^eirel^a^n.'r^^l^tuirof^he-^i”™ 

cal  data  on  cavity  decoupling  is  underway. 

Support  of  international  Negotiations.  This  program  has  supported  1  Scientific1"96 

scale  test  of  an  international  monitoring  system  sponsored  by ^he^nited  Nations  Group  ^  the 

verification'capability'suc^^system5 might  £Svid«'.nd  the  resources  reguired  to  set-up  such  a  system. 
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Nuclear  Materials  Detection.  A  new  initiative  has  begun  on  a  detector  with  application  to  nuclear 
materials.  Preliminary  evaluation  of  different  approaches  to  detection  is  also  underway. 


c.  FY  1986  Planned  Program  and  Basis  for  FY  1986  Request:  In  yield  estimation  we  will  evaluate 
the  results  of  a  DARPA  initiated  underground  nuclear  test  at  tKfTTievada  Test  Site  in  rock  similar  to  that 
at  the  Soviet  Test  Site.  This  should  lead  to  better  estimates  of  the  bias  between  Soviet  and  U.S. 
seismic  magnitudes  for  events  of  the  same  yield.  Supporting  laboratory  and  finite  difference 


calculations  will  deepen  our  understanding  of  these  results  making  them  more  suitable  for  government 
decision  making  with  respect  to  possible  Soviet  violations  of  the  Threshold  Test  Ban  Treaty. 

Installation  will  begin  of  a  magnitude  estimation  system,  based  on  DARPA  research,  by  the  Air  Force  which 
will  give  yield  estimates  directly  from  recorded  waveforms.  Discrimination  will  be  enhanced  by 
installation  of  an  interactive  graphics  system  which  will  implement  short-period  focal  plane  and  first 
motion  analysis,  as  developed  by  DARPA  researchers,  which  can  be  used  as  a  discriminant  at  the  lowest 


magnitudes.  For  the  smallest,  shallow,  perhaps  decoupled,  explosions  only  regional  phases  can  be  used  as 
discriminants.  Thus  laboratory,  theoretical,  and  empirical  studies  of  regional  discrimination  will 
continue;  as  will  studies  on  improved  methods  of  decoupling.  Data  from  Norway  will  be  fully  available 
and  intensive  analysis  of  this  data  should  yield  important  discoveries  in  yield  estimation,  detection  of 
very  small  events,  and  regional  propagation,  possibly  even  within  the  Soviet  Union  and  especially  at  high 
frequencies  where  decoupling  is  inefficient.  These  insights  will  lead  to  the  deployment  of  instruments 
at  new  sites  selected  to  gather  crucial  detection  or  propagation  information.  Experiments  will  be 
performed  to  test  further  the  evasion  concept  of  hide-in-earthquake.  DARPA  will  continue  to  support 
additional  treaty-related  studies  as  required  by  international  negotiations. 
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verification*!?^™  ihresholf^es!  B^Tref ty^Jd'Tcomprehensiv^tef tT^t 1  °pti°nS  for  proving  the 
requirements  in  future  yea  rs  will  be  driven  by^egotiation  !reaty'  The  seismic  research 

that  these  programs  in  yield  estimation  and  L  re«inn«i  ®  th  y  aPPear-  We  may  anticipate 

support  policy  initiatives  in  this  area'  Because  of  the  ^scrl"unatlon  "i11  conducted  at  a  level  to 
continuing  since  discrimination  of  weak'signals  from  °f  GVasion  the  Program  is  basically 

would  call  upon  the  most  advanced  theoretical,  experimental ,  'anrsystemrcapabilitiL”910"31  diStances 

on  schedule .~~~~St°n^~:  Th°  Fy  1984  mlleSt°nes  reported  in  last  year's  Descriptive  Summary  were  completed 


Last  Year's 
Reported  Plan 


Mid  FY  1985 


Late  FY  1985 


Late  FY  1985 


Current 

Plan 

Mid  FY  1985 
Late  FY  1985 
Late  FY  1985 


Milestones 

Complete  development  of  counter-evasion 
methods  for  complex  evasion  techniques. 

Complete  evaluation  of  small-scale 
chemical  explosions  source  theory. 

Complete  U.S.  participation  in  Conference 
on  Disarmament  technical  data  exchange  experiments. 
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n 


Last  Year's 

Reported  Plan 

Current 

Plan 

Milestones 

Late 

FY  1985 

Late 

FY 

1985 

Test  of  Advanced  Gamma-Ray  Detector. 

Late 

FY 

1985 

Test  of  high  energy  x-ray  imaging 
methods . 

— 

Late 

FY 

1985 

Demonstration  of  analysis  of  air  samples  for  the 
measurement  of  the  ratios  of  the  isotopes. 

Mid  FY  1986 

Completion  of  construction  of  an  advanced  gamma  ray 
radiation  detector. 

— 

Late 

FY 

1986 

Statistical  magnitude:  advanced  yield  determination 
system  completed  and  transferred  to  the  Air  Force. 

Late 

FY 

1986 

Development  of  improved  magnitude  yield  and  dis¬ 
crimination  regional  parameters  from  theoretical 
calculations. 

— 

Late 

FY 

1986 

Demonstration  of  low-energy  neutrino  detection. 

Explanation  of  Milestone  Changes:  There  are  no  changes  from  last  year's  milestones. 
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Project 

Number  Title 

TOTAL  FOR  PROGRAM  ELEMENT 

EE-2  TEAL  RUBY  Experiment 

EE-3  Helicopter  Technology 
Demonstration 

EE-7  space  Acquisition,  Tracking 
and  Pointing  Experiment  - 
TALON  GOLD 

EE-8  High  Power  Chemical  Laser 

^°und-Based  Demonstration  - 

EE-9  X-29  Advanced  Technology 
Demonstrator 

EE-12  Large  Optics  Demonstration 
Experiment  -  LODE 

EE"6  £p!rK  AirCt°ft 

EE~17  Detection  of  Aircraft  (HI-CAMP) 


FY  1984 
Actual 

FY  1985 
Estimate 

FY  1986 
Estimate 

FY  1987 
Estimate 

281,456* 

193,505* 

175,249* 

201 

,  542* 

32,220 

31,000 

25,000 

10 

,000 

21,700 

19,900 

21,400 

13 

,260 

57,937 

a/ 

a/ 

a/ 

36,944 

a/ 

a  / 

a/ 

19,000 

14,000 

5,000 

0 

22,979 

a/ 

a/ 

a/ 

0 

0 

8,000 

20  ,1 

000 

0 

0 

4,010 

3,100 

.  .  _ .  .  Total 

Additional  Estimated 


to  Completion 

wahiq  LCl 

Costs 

Continuing 

TBD 

5,000 

238,579 

0 

96,722 

a/ 

a/ 

a/ 

a  / 

0 

118,508 

a/ 

100,000 

128,000 

5,000 

12,110 
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Project 

Number 

EE-18 

Tit  le 

FY  1984 
Actual 

FY  1985 
Estimate 

FY  1986 
Estimate 

FY  1987 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Advanced  Undersea  Vehicle 

0 

0 

16,600 

20,000 

20,000 

56,000 

EE-19 

Advanced  Cruise  Missile 
Technology 

0 

0 

7,000 

20,000 

25,000 

52,000 

*  Total  includes  classified  projects  not  identified  herein. 

a/  The  TRIAD  Projects,  EE-07,  EE-08  and  EE-12,  are  continuing  in  FY  1985  and  the  outyears  as  a  part  of  the 
President's  initiative  in  Strategic  Defense  and  resources  are  being  requested  in  Program  Element  I63221C, 
Directed  Energy  Weapons. 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

TEAL  RUBY  Experiment,,  (TIARA)  This  is  a  space  experiment  to  demonstrate  infrared  detection  of  strategic 
aircraft  from  a  space  platform,  measure  target  and  clutter  background  signatures  from  space,  and 
demonstrate  advanced  infrared  mosaic  detector  technology.  Expansion  of  the  basic  sensor  missions  is  being 
investigated  to  include  collecting  signature  measurements  on  other  critical  targets  such  as  spacecraft, 
key  tactical  targets,  ships  and  strategic  missile  plumes.  The  sensor  and  the  associated  USAF  spacecraft 
are  being  built. 

Helicopter  Technology  Demonstration  (formerly  X-Wing/RSRA) :  This  program  is  a  major  innovation  in 
Vertical  Takeoff  and  Landing  aircraft  design  which,  by  stopping  the  rotor  in  flight,  combines  the  vertical 
lift  efficiency  of  a  helicopter  with  the  speed,  range,  and  altitude  performance  of  a  transonic  fixed  wing 
aircraft.  Design  analysis  indicates  an  operational  X-Wing  vehicle  would  have  approximately  three  times 
the  speed,  range,  and  altitude  performance  of  a  conventional  helicopter  with  equivalent  payload  lifting 
capability.  These  characteristics  enable  a  very  broad  operational  applicability  such  as:  more  flexible 
sea-basing  for  the  Navy  for  conducting  long  range  anti-submarine  warfare;  over-the-horizon  targeting  of 


A 
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surface  and  air  targets;  tactical  jamming;  close  air  support;  and  intra-theater  self-deployment 
capability.  Development  and  integration  into  a  flight  test  vehicle  of  a  high  power  transmission  that  will 
enable  a  significant  increase  in  helicopter  heavy  lift  capability  is  included  in  this  project. 

X-29  Advanced  Technology  Demonstrator:  The  X-29  Advanced  Technology  Demonstrator  program  is  designed  to 
develop  and  demonstrate  advanced  aerodynamics,  structures  and  flight  control  technologies.  This  aircraft, 
made  possible  with  advanced  composite  structure  and  a  digital  fly-by-wire  flight  control  system,  will  be 
flight  tested  to  investigate  and  quantify  the  technical  benefits  and  performance  capabilities  of  such  an 
integrated  advanced  technology  vehicle.  Flight  test  will  develop  confidence  in  numerous 

Long  Range  Aircraft  Interceptor  Experiment;  The  focus  of  this  program  is  on  the  development  of  technology 
for  a  non-nuclear  weapon  that  has  potential  for  a  dramatic  advancement  in  anti-war  warfare  and  features: 

(1)  very  short  travel  time  for  rapid  force  projection,  (2)  very  large  attack  footprint  which  limits 
defense  avoidance  (or  electronic  countermeasures),  (3)  high  mobility  and  flexible  basing  (air,  ship  or 
ground  launch  options),  (4)  difficult  detection  by  the  enemy  that  attack  is  under  way,  (5)  high 
potential  for  covert  use,  particularly  against  an  unsophisticated  opponent,  (6)  large  Radar  homing  sensor 
and  large  kinematic  footprint,  (7)  multiple  operating  modes  (home-on- jam,  anti-radiation-homing,  active 
search) ,  and  (8)  mission  flexible  and  adaptable  as  a  fast  reaction  "gap  filler"  ns  new  threats  emerge  or 
as  unforeseen  crisis  situations  arise. 

Detection  of  Aircraft  (HI-CAMP) :  (TIARA)  Detection  of  Aircraft  includes  the  determination  of  the  Infrared 
(IR)  signatures  of:  (1)  strategic  aircraft  (primary  target)  and  cruise  missiles;  (2)  intercontinental  and 
submarine  launched  ballistic  missiles;  (3)  ground  and  sea  targets;  and  (4)  the  natural  and  perturbed 
backgrounds  against  which  these  targets  are  observed  from  a  spaceborne  or  airborne  IR  surveillance  sensor. 
This  project  will  provide  the  data  base  for  the  design  of  advanced  space  surveillance  systems  and  will 
guide  the  development  of  the  technology  base.  The  HI-CAMP  (Highly  Calibrated  Airborne  Measurements 
Program)  II  effort  was  initiated  in  FY  1981  to  provide  the  above  IR  signatures  through  airborne 
measurements  aboard  a  U-2  aircraft  and  to  support  the  mission  planning  and  flight  operations  of  the  TEAL 
RUBY  Experiment  (Project  EE-02).  HI-CAMP  II  includes  the  development,  fabrication  and  flight  test  of  a 
new,  improved  version  of  the  highly  successful  HI-CAMP  I  infrared  sensor  system.  The  HI-CAMP  II  sensor 
was  developed  to  include:  (1)  a  stabilized  sensor  platform  (improved  by  a  factor  of  ten),  (2)  a  new 
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Advanced  Undersea  Vehicle:  The  objective  of  this  program  is  to  develop  and  demonstrate  advances  in 
technology  required  for  autonomous  undersea  vehicles. 

Advanced  Cruise  Missile  Technology:  (TIARA)  Improving  WarsawPact 

future  generations  of  these  weapons  possess  oubstanti  y  P  P  advanced  propulsion  and  vehicle  and 

The  Advanced  Cruise  Missile  program  is  developing  two  major  , lethality ^ and  range-payload  product. 

?fiSc“”cS™”»rnt"^o1o^cfh™Vl,^  successfully  developed  and  progra.  focus  is  transitioning  to 
feasibility  demonstration  of  an  integrated  vehicle. 

C.  COMPARISON  »1S  -V  .1985  DESCRIPTIVE  /A^re^fth^uied 

«^Se™«°1"”TEir?SSY  and  ^he  diwid  build  up'in  other  progra.s  caused  hy  the  PY  1985  Congressional 
reduction . 

D.  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 

E.  RELATED  ACTIVITIES: 

TEAL  RUBY  Experiment:  (TIARA.)  The  TEAL  RUBY  Experiment  provides  the  transition  of  Force,  Navy 

SiiSgS cfS^n^S?^fp^et^r»Srs^nIf„ce  sysLAsBSS,  and  the  space  Based  Baser 
programs . 
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253SS.-S! 

Army^ef for tsF include  the^CH- 4 7D  modernization  and  the  ACH-XX  (Advanced  Cargo  Helicopter,  Experimental) 
programs . 

X-29  Advanced  Technology  Demonstrator:  A  DARPA/Air  Force  Memorandum  of  Agreement  J»aB  been  signed  for  the 

Air  Force  Systems  Command  to  act  as  the  DARPA  agent  responsible  for  P'95u~"«nJd“"f  Stility 

_  ,  ,  .  _j  fnrf  Thp  Air  Force  Program  Office  will  also  address  tne  military  urin  y 

°  teSnoioglel  SIS  Lportance  to  the  Service.,  advanced  flight  vehicle 

nrnarams  and  especially  the  Advanced  Tactical  Fighter.  The  X-29  program  exploits  and  extends  research  in 

SSSi  SSit'T-Sl.'SffiS;  «  “»^r^e"mSf^et^^p^h^X-5^rog?S  £  l£  hhSh  Langley 

ssjssns “Sni:i/ss^.Kn^"^it^;iS^r^;^k .rira s  £ -“-dr""101 

Ground  simulations  of  the  planned  flight  vehicles.  In  order  to  more  rapidly  transition  the  X-29 

^^KSJSSiK'tiS^^SSi-  SS^t^Si^rGi-  =,„ 

be  factored  into  other  programs. 

sssis-s^'s:  gasr««s  e  pv-iiH 

Systems  Center.  A  joint  technology  demonstrator  flight  test  is  being  conducted  with  the  Sandia  National 
Laboratory . 
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Detection  of  Aircraft  (111-CAMP) :  (TIARA)  These  efforts  are  directly  related  to  other  programs  under  the 
cognizance  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering  as  well  as  those  of  the 
following  service  units:  Air  Force:  Directorates  of  Space  Systems  and  Command,  Control,  Communications; 
Aeronautical  Systems  Division;  Rome  Air  Development  Center;  Space  Division;  Rocket  Propulsion  Laboratory; 
and  Geophysics  and  Avionics  Laboratories;  Army:  Missile  Research  and  Development  Command  and  Harry 
Diamond  Laboratories. 

Advanced  Cruise  Missile:  (TIARA)  The  Advanced  Cruise  Missile  Program  is  directly  related  to  programs 
managed  by  the  Joint  Cruise  Missile  project  office  and  the  Air  Force  Aeronautical  Systems  Division,  Deputy 
for  Systems  and  Deputy  for  Development  planning  (the  DARPA  agent).  The  engine  developments  are  related  to 
small  engine  research  at  the  Air  Force  Aeropropulsiori  Laboratory  (one  of  the  DARPA  agents) ,  the  Army  Tank 
and  Automotive  Command  and  the  Naval  Air  Propulsion  Center  (one  of  the  DARPA  agents) . 

F.  WORK  PERFORMED  BY: 

TEAL  RUBY  Experiment:  (TIARA)  The  TEAL  RUBY  effort  is  performed  by  industry  (76%)  ,  government  in— house 
laboratories  (15%),  and  by  a  Federal  Contract  Research  Center  (FCRC)  (9%).  Rockwell  International,  Seal 
Beach,  California,  is  the  prime  contractor  on  the  TEAL  RUBY  sensor;  support  contractors  are:  Logicon,  San 
Pedro,  California;  Magnavox  Torrance ,  California;  MR J ,  Fairfax,  Virginia;  Riverside  Research  Institute, 
Arlington,  Virginia;  and  the  Environmental  Institute  of  Michigan,  Ann  Arbor,  Michigan.  The  FCRC  support 
is  provided  by  the  Aerospace  Corporation,  El  Segundo,  California.  The  program  is  managed  by  the  Air  Force 
Space  Division,  Los  Angeles,  California,  with  support  in  Naval  areas  of  interest  by  the  Naval  Ocean  System 
Center,  San  Diego,  California.  Target  support  is  provided  by  the  Air  Force  Geophysics  Laboratory  (AFGL)  , 
Ilanscom  Field,  Massachusetts  and  operational  support  will  be  provided  by  the  Air  Force  Satellite  Control 
Facility  at  Sunnyvale,  California. 

Helicopter  Technology  Demonstrator:  About  90%  of  the  X-Wing  program  is  being  performed  by  industry.  The 
prime  contractors  are  Sikorsky  Aircraft  Company,  Stratford,  Conneticut  and  Boeing  Aircraft  Company, 
Seattle,  Washington.  10%  of  the  work  is  being  conducted  by  the  David  Taylor  Naval  Ship  Research  and 
Development  Center,  Carderock,  Maryland  and  the  Army  Aviation  Research  and  Development  Command,  Ft. 

Fustis,  Virginia.  NASA  Ames  Research  Center  is  supporting  the  program  through  wind  tunnel  testing  and 
flight  research. 
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Project:  #EE-2  Title:  TEAL  RUBY  Experiment 

Program  Element:  I63226E  Title:  Experimental  Evaluation  of  Major  Innovative 

USDR&E  Mission  Area:  530  (TIARA)  Tec~hnolo~qie~s~ 

Budget  Activity:  2.  Advanced  Technology  Development 

B .  PROJECTS  OVER  S7  MILLION  IN  FY  1986: 

1.  Project  Description:  DARPA  initiated  the  TEAL  RUBY  Program  in  1974  to  demonstrate  the 
feasibility  of  detecting  strategic  air  vehicles  using  a  space-based  infrared  sensor  and  to  provide  a 
future  option  for  warning  of  bomber  attack  against  North  America  or  Naval  Battle  Groups.  Detection  of 
weak  aircraft  signatures  against  the  strong  earth  background  clutter  required  a  large  number  of  advanced 
technologies.  The  TEAL  RUBY  Space  Experiment  will  use  each  focal  plane  zone  containing  detectors. 
Spectral  filters  we.re  developed  to  demonstrate  in  a  single  focal  plane.  Although  the  filter  was 
demonstrated  successfully  in  the  laboratory,  it  will  not  be  included  in  the  TEAL  RUBY  flight  test  to 
eliminate  cost  and  schedule  constraints.  Measurements  will  be  performed  to  validate  performance.  The 
sensor  is  designed  with  sufficient  sensitivity  to  detect  targets.  Background  measurements,  required  for 
the  design  of  future  operational  sensors,  will  be  made  on  a  worldwide  basis  and  under  a  variety  of 
climatological  and  geographic  conditions. 

2.  Program  Accomplishments  and  Future  Program:  The  qualification  test  program  was  completed 
resulting  in  a  highly  successful  radiometric  test  in  a  space  chamber.  The  test  provided  the  first 
comprehensive  system-level  performance  data.  The  responsivity,  noise  and  uniformity  levels  for  the 
different  representative  spectral  zones  of  the  focal  plane  were  testbed.  Since  each  zone  has  different 
requirements  for  optimum  target  and  background  measurements,  these  test  results  were  key  inputs  for 
mission  planning  and  software  development.  The  test  results  were  key  inputs  for  mission  planning  and 
software  development.  The  test  results  were  within  an  average  of  17  percent  of  expected  results.  A  new 
radiometric  chamber  was  calibrated  and  brought  on-line  to  support  this  test.  TEAL  RUBY  flight  sensor 
component  acceptance  testing  and  sensor  assembly  was  completed.  The  mission  planning  and  operations 
software  requirements  were  established  and  work  on  software  design  specifications,  including  software 

l  acceptance  testing  plans,  started.  Development  of  the  Rockwell  Mission  Operations  Center  (MOC)  and 

installation  of  the  MOC  Network  Interface  Data  System,  which  will  govern  the  interconnection  with  the  Air 
Force  Satellite  Control  Facility  (AFSCF) ,  proceeded  including  the  delivery  of  the  MOC  computers. 

Planning  for  the  baseline  aircraft  target  and  background  experiments  has  been  completed.  In  addition, 
formulation  of  the  target  aircraft  operations  plan  with  the  Air  Force  Geophysics  Laboratory  (AFGL)  was 
initiated.  Integration  and  parts  problems  to  correct  design  problems  have  caused  some  delays.  Several 
additional  missions  were  defined  for  other  services  and  agencies  including  the  Navy,  Army  and  other  Air 
Force  agencies.  These  include  the  following:  The  software  effort  supporting  the  software  and  MOC  has 
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been  receiving  additional  emphasis  along  with  mission  planning  in  preparation  for  launch.  The  software 
for  mission  execution,  data  processing  and  reduction  is  a  major  effort  since  the  mosaic  sensor  data  rate 
ard  quantity  of  data  exceeds  conventional  sensors.  The  data  analysis  software  is  based  upon  the 
experience  and  software  generated  by  the  DARPA  Highly  Calibrated  Airborne  Measurement  Program  (HI-CAMP) 
sensor  and  will  provide  the  basis  for  advanced  systems. 

a.  FY  1984  Accomplishments:  Testing  was  completed  on  the  qualification  unit  and  the  unit 
provided  for  integration  with  the  P-80  Shuttle  spacecraft  in  early  FY  1984.  The  TEAL  RUBY/P-80 
spacecraft  integration  test  program  was  accomplished  using  a  qualification  sensor  while  flight  sensor 
acceptance  testing  was  performed.  The  acceptance  tests  included  functional  and  radiometric  tests  to 
verify  the  performance  level  and  stability  of  the  sensor.  In  the  mission  planning  and  software 
development  area,  the  Critical  Design  Reviews  (CDF)  were  completed  except  for  one  uplink  program  and  the 
software  coding  was  initiated.  The  integration  and  testing  of  the  Rockwell  Mission  Operations  Center 
(MOC)  was  started  and  the  new  mission  computers  were  i.  stalled.  Preparations  proceeded  for  the  following 
major  future  efforts:  Flight  sensor  radiometric  space  chamber  testing,  software  coding,  spacecraft/ 
flight  sensor  integration  and  mission  operations.  The  mission  planning  was  completed  for  aircraft 
experiments . 

,b-  FY  1985  Program:  In  FY  1985,  the  TEAL  RUBY  fliaht  sensor  is  being  tested  in  the 
radiometric  chamber  and  then  replaced  with  the  qualification  sensor  currently  on  the  spacecraft.  The 
flight  sensor  for  the  final  integration  testing  is  being  integrated  and  checked  out  with  the  complete 
sate1 lite  system  going  through  vacuum  chamber  and  functional  testing  in  preparation  for  shipment  to  the 
launch  facility.  Rehearsals  for  planned  missions  and  detailed  experiment  planning  are  being  conducted 
including  all  non— aircraft  missions.  This  is  the  major  activity  year  as  hardware  test  and  integration  is 
completed,  software  is  developed  and  major  operation  rehearsals  occur. 

e.  FY  1986  Planned  Program  and  Basis  for  FY  198^  Request:  The  spacecraft  system  will  be 
packaged  and  delivered. A^ter  insertion  into  r'inal  orbit,  the  TEAL  RUBY  sensor  will  be  checked  out  in 
orbital  experiment  operations  initiated.  Experimental  missions  will  be  conducted  for  selected  time 
periods,  corresponding  to  orbital  passage  over  targets  and/or  background  areas  of  interest.  Experimental 
segments  or  missions  are  generally  categorized  as:  (1)  target  missions  demonstrating  on-board  detection, 
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and  (2)  background  missions  where  multispectral  radiometric  data  will  be  recorded.  Priority  in  time 
sequence  of  •’xperiment  execution  will  be  given  background  data.  The  Allied,  Navy  and  other  agency 
missions  will  be  conducted  after  the  first  successful  aircraft  detection  mission  and  will  be  fitted  in 
between  manor  aircraft  deployment  periods.  All  this  planning  will  be  established  prior  to  launch  and 
updated  based  on  actual  orbital  data  which  will  modify  mission  encounter  periods.  Focal  plane  operation 
wi  1  be  monitored  using  a  variety  of  temperature,  signal  and  noise  measurements.  The  estimated  life  of 
the  TEAL  RUBY  sensor  is  limited  by  the  supply  of  stored  liquid  cryogens.  Each  set  of  mission  data  will 
receive  a  "quick  look"  for  feedback  to  subsequent  missions  to  increase  the  efficiency  of  collection  over 
the  lifetime  of  the  satellite.  A  final  experiment  evaluation  report  will  follow  mission  completion  by 
approximately  six  months. 

d-  Program  to  Completion:  All  reports  will  be  completed.  All  the  data  will  be  processed 
into  engineering  research  data  tapes  and  put  into  a  TEAL  RUBY  library  for  system  designers. 

e.  Milestones : 
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Last  Year's  Current 

Reported  Plan  Plan  Milestones 

Mid  FY  1985  Flight  sensor  chamber  test 

Launch  of  P-80  Spacecraft. 

Complete  Orbital  Operations. 

Complete  Program. 

i*  Explanation  of  Milestone  Changes:  Program  completion  will  be  delayed  to  allow  processing 
of  all  raw  data  tapes  into  an  engineering  library  along  with  report  documentation. 
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H .  PROJECTS  OVER  S7  MITT. TON  TN  FY  1°86 : 

1.  Project  Description:  The  X-wing  vehicle  will  provide  the  Services  with  a  vertical  take  off  and 
landing  circulation  control  rotating  wing  helicopter  that  converts  to  fixed  wing  mode  for  forward  flight 
at  significantly  increased  efficiency  and  speed  (300-400  Knots).  The  X-wing  concept  developed  into  an 
operational  vehicle  would  have  similar  vertical  takeof f/landing  characteristics  as  conventional 
helicopters,  i.e.  low  disk  loading  which  results  in  low  down  draft  but  would  approach  the  dynamic 
characteristics  of  a  high  performance  fixed  wing  combat  vehicle  in  the  X-Wing  stopped  rotor 
configuration.  Current  helicopters  have  maximum  forward  speeds  of  approximately  225  knots  and  very  low 
dvnamic  performance,  i.e.  turn  rate,  roll  rates,  rate  of  climb,  etc.  Thus,  a  factor  of  three  or  more 
improvement  in  efficiency  and  aerodynamic  performance  can  be  expected  in  the  fixed  wing  mode.  Fixed  wing 
dvnamic  performance  of  the  X-Wing  can  approach  that  of  current  high  performance  vehicles  but  far  exceed 
the  low  speed  performance  of  these  same  vehicles.  The.  closest  competitor  is  the  Harrier  which  has 
limited  dynamic  performance  in  the  low  speed  regime  and  has  extremelv  high  disk  loading  which  is 
unacceptable  for  landing  on  unprepared  landing  zones.  Thus,  the  X-Wing  vehicle  concept  offers 
significant  efficiencies  over  both  regimes  of  either  a  pure  helicopter  or  fixed  wing  high  performance 
vehicle.  Objectives  of  this  program  are  to  demonstrate  the  feasibility  and  practicability  of  the  X-wing 
vertical  takeoff  and  landing  aircraft  concept  through  design,  fabrication  and  flight  test  of  a 
dpmonstration  vehicle  rpprpsontative  of  an  operational  size  aircraft.  Durincj  FY  1^83,  a  noint  DAPPA/NASA 
X-Wing  program  on  the  Rotor  Systems  Research  Aircraft  IPSFA)  was  initiated  with  approximately  equal 
funding  from  each  agency.  The  NASA  portion  of  the  proqram  is  being  conducted  under  the  effort  entitled: 
"Technology  for  Next  Generation  Potorcraft"  (within  the  Rot.orcraft  Systems  Technology  Program  HPN  532), 
which  beqan  in  FY  1984.  The  X-Wing/PSPA  program  is  composed  of  the  following  major  tasks:  ,'l)  design 
and  analysis;  (2)  basic  desiqn  data;  (3)  fabrication  of  a  large  (50-foot  diameter)  rotor  system;  (4) 
ground  tests  and  software  development ;  and  (5)  contractor  and  NASA  flight  tests  on  the  PSPA.  Contractor 
rotor  system  desiqn  activities  are  supported  by  David  Taylor  Naval  Ship  Per-earch  and  Development  Center 
and  NASA  in-house  proqrams  of  subscale  wind  tunnel  testing  and  analytic  correlation.  A  sophi sticated 
Mach-scaled  dvnamic  model  built  bv  Hoeing  has  been  utilized  extensively  to  provide  basic  design  data, 
particularly  in  the  conversion  (rotating  to  stopped)  mode.  Completion  of  a  joint  DARPA/NASA/ Armv 
research  effort  to  demonstrate  feasibility  of  a  high  power  combining  transmission  is  an  additional  task. 
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Successful  dpvplopmpnt  of  a  hiqh  powpr  rombininq  transmission  in  the  Heavy  Lift  Hr] icoptor  (HLH)  proqram 
has  provided  the  critical  technoloqv  for  doublinq  U.S.  helicopter  hoavv  lift  capabilitv.  Thp  hth  proipet 
is  intended  to  establish  operational  feasibility  of  the  hiqh  power  combining  transmission  technoloqv 
throuqh  installation  in  an  XCH-6?  airframe,  ground  testing  and  in-flight  performance  evaluation.  Initial 
HLH  research  resulted  in  successful  achievement  of  a  h’qh  power  combining  transmission  capable  of 
transmitting  torque  levels  in  excess  of  80,000  inch-pounds,  approximated  double  current  capability. 

?.  PPOGPAM  ACCOMPLISHMENTS  AND  FUTURE  PPPGRAMS: 

a.  FY  1984  Accomplishments:  During  EY  1984,  the  detailed  design  and  fabrication  of  most 
subsystems  were  completed.  After  critical  design  review,  components  entered  into  proof  load,  fatigue, 
laboratory  and  ground  tests.  Major  subsystems  included  blades,  compressors,  hub  moment  sensors,  gear 
boxes,  and  flight  control  and  computer  hardware.  A  propulsion  system  testbed  was  designed  for  ground 
testing  of  the  enqine-transmissi on-rotor-control  system.  Subscale  Rotor  System  Research  Aircraft  (PSPA) 
model  testing  for  aerodynamic  and  stability  refinements  was  also  conducted.  Most  simulation  facility 
hardware  and  software  evaluations  of  the  control  logic  were  performed.  The  high  power  transmission 
combiner  was  assembled  and  successfully  tested.  The  HLH  transmission  combiner  was  assembled  and  aft 
transmission  tests  were  successfully  completed.  The  tests  demonstrated  that  the  combining  technique 
could  support  transmission  of  the  required  torque.  These  research  accomplishments  were  achieved  while 
•-he  effort  was  included  in  Project  ST-5  (PE  62301E). 

b.  FY  1985  Proqram:  An  advanced  X-Wing  rotor  system  is  being  fabricated  and  installed  on  the 
RSPA  and  testing  of  the  propulsion  system  testbed,  component  qualifications  test'-,  hub-sensor  calibration 
and  airframe  shake  testing  will  be  completed.  A  specialized  systems  integration  test  facility  is  being 
used  to  evaluate  the  fly-bv-wire  control  system.  Following  these  activities,  the  airframe  is  tied  down 
for  inteqrated  rvst.ems  testing  and  the  final  flight  control  system  software  updated  from  sub-scale,  full 
scale,  and  simulation  test  results.  A  100-hour  endurance  test  of  the  hiqh  power  combining  transmission 
is  being  completed.  A  100-hour  endurance  test  is  being  conducted  on  the  combiner  and  forward 
transmission  tests  of  the  HLH  transmission  are  beinq  completed.  Integrated  transmission 

testinq  is  to  be  completed  and  an  engineering  desion  review  conducted  for  inteqration  with  the  XCH-6? 
flight  demonstration  vehicles.  This  is  being  accomplished  under  Project  ST-5. 
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Last  Year's 
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Late  FY  19R4 


Current 
Plan _ 

Farly  1985 

Earlv  FY  1985 


Mi lestones 


Initiate  propulsion  system  testbed. 

,.0-hour  XCH-6Y  Lift  ,t«liFopter  IKU)  <*»«"»'  «n„ 
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T ast  Year' s 
Reported  Plan 

Far lv  FY  1 9 fl 5 


Mid  FY  1985 


Current 

Plan 

Late  FY  1985 


Late  Fv  1985 


Late  FY  1985 


Milestones 

Cround  testing;  flight  c’earance  review;  conduct  first 
f  1  iqht. 

Flight  test  data  review. 

Fabricate,  qualify  and  assemble  maior  XCH-6?  (HLH) 
transmission  subsystems. 


Early  FY  1986  Mid  FY  1886  NASA  receipt  of  aircraft. 

Late  FY  1986  Initiate  final  XCH-6?  (HLH)  assembly  functional  tests  and 

proof  loading. 

Mid  FY  1987  Complete  airframe  final  assemble. 

Late  FY  1988  Complete  functional  testing,  proof  loading,  ground  tests  and 

first  flight  test. 


Late  FY  1989  Complete  fliqht  testing. 

f.  Explanation  of  Milestone  Changes:  The  FY  1984-1986  milestones  are  slightlv  revised  (+6 

months)  to  correspond  to  a  s 1 ight  si i ppaqe  In  the  date  of  the  DARPA/NASA  Rotor  Systems  Research  Aircraft 
critical  design  review. 
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!•  Project  Description:  The  v-29  Advanced  Technology  Demonstrator  (X-29  ATD)  proqram  has  the 
potential  for  achievinq  major  technical  breakthroughs  in  air  vehicle  desion  which  can  be  translated  into 
siqni f icant  operational  performance  improvement s.  Fi.qht  teehnoloqies  will  be  developed  and  breakthrouqhs 
are  anticipated  in  the  areas  of  structures,  aerodvnamics ,  stability  and  control,  arid  conf iqurational 
design  freedom.  In  the  structures  area,  the  composite  wing  covers  are  designed  to  solve  thp  aeroelastic 
divergence  phenomenon,  a  static  structural  instability  experienced  bv  forward  swept  wings  (FSW) ,  which 
has  prohibited  the  exploitation  of  the  FSW  aerodynamic  and  configurational  desiqn  advantages,  '’’he 
composite  winqs  are  designed  to  twist  when  loaded  (aeroelastic  tailored)  to  handle  this  phenomenon 
without  the  weight  penalty  associated  with  a  metal  FSW.  Aeroelastic  tailorinq  has  important  applications 
for  aft  swept  wings  as  well,  but  in  this  application  it  is  critical  to  program  success.  High  confidence 
in  this  technology  is  a  result  of  earlier  large  scale  wind  tunnel  testing  of  two  specific  FSW  designs. 
Aerody namically ,  the  X-29  ATD  will  demonstrate  high  aerodynamic  efficiency  throughout  the  entire  flight 
regime.  The  aerodynamics  of  the  FSW  design  and  the  favorable  interaction  of  the  canard  and  wing,  also 
documented  by  extensive  analysis  and  wind  tunnel  testing,  provide  greater  useful  lift  at  given  angles  of 
attack  and  allow  higher  angles  of  attack  to  be  achieved  before  wing  stall.  As  a  result,  signif icantlv 
lower  takeoff  and  landing  speeds  and  substantially  improved  high  angle  of  attack  maneuverability  are 
possible.  The  FSW  configuration  generates  lower  drag  due  to  lift  during  transonic  maneuvering  flight 
and,  through  optimum  deflection  of  the  three  control  surfaces  (canard,  wing  flaps  and  strake  flaps), 
subsonic  and  supersonic  trim  draq  can  also  be  qreatly  reduced.  The  X-29  ATD  is  designed  to  be  statically 
unstable  to  reduce  supersonic  trim  drag.  This  unstable  nature  also  permits  greater  maneuverability  and 
results  in  a  smaller  and  liqhter  vehicle.  The  vehicle  is  controlled  with  a  full  authority  and  fullv 
moveable  canard  and  is  the  first  modern  dav  aircraft  so  designed.  A  new  digital  flv-by-wire  flight 
control  system  is  used  to  optimally  schedule  the  canard,  strake  flaps  and  rudder  deflections  and  will  be 
used  to  investigate  advanced  control  designs  to  build  confidence  and  reduce  the  risk  in  the  desiqn  of 
future  systems.  Configurational  desiqn  flexibility,  available  because  of  the  FSW  design,  allows  weiqht 
and/or  volume  to  be  varied  significantly  without  serious  controllabilitv  impact  and  enhances  the  design 


Title:  X-29  Advanced  Technology  Demonstrator 

Title:  Experimental  Evaluation  of  Major  Innovative  Technologies 

Budget  Activity :  2.  Advanced  'technology  Development 
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FY  19R6  PDTRF  DFRCRTPTIVF.  SUMMARY 


Project  :  f FF-9 
Program  KlMUent :  «63?76F. 

USDRRF  Mission  Aron:  530 


Title: 

Title:  _ 

Rudqot  Act 


Advanced  Technology  Pemonstrator 
Fxpo r  linen t a 1  Fvaination  of  Maior  Innovative  Technologi as 
ictxvTty:  2.  Advanced  Technology  Development 


pf  f iciencv  Those  technical  developments  arc  important  when  considered  individually,  but  when  combined 

1  hr,  smasrs  ks»  » 

l£t  r‘r”;h/?S  35?Sii  £  will  b.  valuf  1.  1.0  tho  Mr  Fore.  in  tho 

will  reduce  the  time,  risk  and  cost  of  any  future  tactical  fiohter  development. 


7  .  Program  Accomplishments  And  Future  Programs; 


a.  FY  1RM  Accomplishments:  All  fabrication  and  ground  testing  ef fortBwero  completed  during 

■j~*  zkzr 

!i  mmmmsmmMmmm 

continuity  and  insured  a  more  productive,  program. 


Project:  *FF-9 

Program  Flement:  I63226F 
UFDP&F  Mission  Area:  530 


FY  19R6  PDTRF.  DFSCPIPTIVF  RUMMAPV 

Title:  X-29  Advanced  Technology  Demonstrator 

Title:  Fxperimental  Fvaluation  of  Maior  Innovative  Technologies 

Budget  a^Mv^vV  ?T"'  Advanced  Technology  Development 


h.  FV  i?»  Program;  The  hirer. ft  ...  b.in,  -hipped  to  fir.t 

flight  and  functional  testing  to  he  conducted  hy  the  cent  a  y  is ‘increasing  as  additional 

flight  and  concept  evaluation  in  December  1984  The  NASA  inv  assisted  hv  the  Air  Force 

personnel  prepare  for  the  concept  evaluation  f na t ina  the  military  utility  of  the  X_;>q 
Flight  TnRt  Confer  f AFF^C)  pnqinoern  in  .  tent  phase  following  the  concept  evaluation, 

technologies  and  planning  a  possible  expan  e^  ,  ,_t  government /contractor  test  program  is  being 

Following  the  functional  flights  in  early  FY  19*5,  restricting  earlv  testing.  The  full 

initiated.  Recognized  and  accepted  flight  control  limitation.-j^re^restrict^g^^  ^  bpinn  pxplorpd  fco 

envelope  capahil itv  is  beinn  installed  in  structural  divergence  envelope  is  being  investigated 

gain  experience  with  the  systems  and  then  the  full  structural  jg  conducti^g  fchp  flight  tests 

after  the  ful  1  ^^t  '-onti-ol  oapahx  1  3  Apronauf:icnl *  Laboratori  es  Flight  Dynamics  Laboratory, 

supported  by  the  AFFT"  and  the  Air  rorr  .  r  J  ,  being  made  available  to  government  and 

possible . 

F, 

advanced  aerodynamic,  structural  and  f  ig  _  validate  the  new  technologies  and  create 

developing  the  audit  trail  from  design  through J^^^^  ^validate^h^ne^t^^  J  control  systpm 

the  database  necessarv  to  transition  h  ______  t_r  fu  follow-on  military  application 

asswres  sjGsr*SUSJSVz  4~„. s. 

5"»  MrtnSyJTSS  Si  tbe.«  relate  to  the  advanced  fighter  requirement,. 

._  The  DARPA  funded  concept  demonstration  flight  test  program  will  be 

completed" in  Fy’lg’s  with  the  experimental  fliqht  vehicle,  transitioned  to  the  Air technology°h>,e 
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FY  1986  PDT&F  DFSCRTPT JVF  SUMMARY 


Project :  #FF-9 

Program  Flement:  * 6 9 9 7 6 F 

USDP&F  Mission  Area:  690 


ml  t  ie1  y-29  Advanced  Technology  Demonstrator 

Title:  FxporTmonta'l  Valuation  o?  M^ior  Innovative  Technologies 

Pudget  Activity:  2.  Advanced  Technology  Development^ 


he  modified  to  investigate 
conducted  to  transfer  the 
lone-range  estimate  hased 


other  concepts  for  specific  militarv  applications .  A  maior  effort  will  be 
flight  test  information  to  the  user  communitv  ns  it  is  oenerated.  This  is  a 
on  success  in  meeting  the  technical  and  management  milestones. 


e .  Milestones : 


J.ast  Year's 
Peported  Plan 

Late  FY  1984 


Enrlv  FY  1985 


Mid  FY  1986 


Current 

Plan 

Farly  FY  1986 

Mid  FY  1986 
Late  FY  198S 
Late  FY  1986 

Farly  FY  987 


Milestones 

First  flight  of  the  X-29  and  completion  o*  four  test 
f 1 iehts . 

Start  concept  demonstration  flight  test  program. 
Implement  full  envelope  capability. 

Complete  DAPPA  sponsored  concept  evaluation  flight  test 
program . 

Initiate  NASA  sponsored  research  and  Serin  ce  military 
application  testing. 


conti 
to  late  FY  1986 


986 


FY  1986  RDTSE  DESCRIPTIVE  SUMMARY 


Project:  tEE-16 

Program  Element:  I63226E 
USDRsF  Mission  Area:  530 


H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986: 


Title:  Long  Range  Interceptor  Experiment 

Title:  Experiment  Evaluation  of  Major 

Innovative  Technologies 
Budget  Activity:  2.  Advanced  Technology 
Development 


1.  Proiect  Descriptive:  This  effort  in  the  Long  Range  Interceptor  Experiment  (LORAINE)  transitions 

from  the  Strategic  Technology  program  element  62301E,  Project  ST-4,  in  FY  1986,  Focus  of  the  LO 

program  has  been  on  development  of  technology  for  a  non-nuclear  very  long  range  anti  aircra  weapon. 

?he  development  is  intended  primarily  for  Battle  group  and  Continental  United  States  (CONUS)  air  defense 
applications.  By  virtue  of  its  speed  the  LORAINE  could  attack  in  a  matter  of  minutes.  By  having  a  large 
search  area  the  LORAINE  minimizes  the  need  for  accurate  pretargeting  information,  and  coupled  wi  h  its 
speed  of  reaction  eliminates  the  need  for  update  information  in  most  scenarios.  It  is  ideally  suited  to 
complement  long  range  surveillance  systems  such  as  Over-the-Honzon  (OTH)  Radar  and  Space  nfrared  (  R) 
systems.  These  latter  svstems  can  be  used  to  cue  the  LORAINE.  LORAINE  can  also  be  used  to  provide  the 
outer  air  defense  for  the  Battle  Group.  In  short,  the  LORAINE  is  the  ultimate  long  range  intercept 
weapon.  The  baseline  reentry  vehicle  was  developed  by  the  Sandia  National  Laboratory. 

2.  Program  Accomplishments  and  Future  Programs:  This  is  a  new  project  in  FY  1986  which  continues 

work  on  the  Long'Range  Interceptor  Experiment  (LORAINE)  previously  funded  in  PE  62301E,  Project  ST-4. 

Efforts  are  underway  to  resolve  the  demanding  technical  issues  and  operation.  A  nearly  full  scale 

LORAINE  concept  demonstration  will  be  developed  which  will  culminate  in  one  or  two  intercepts  under 
expected  operating  conditions.  The  program  will  include  the  development  of  the  attendant  cooling  system; 
an  appropriate  prime  power  source;  and,  all  the  hardware  miniaturization  necessary  to  incorporate  the 
LORAINE  system.  The  detailed  LORAINE  intercept  program  plan  is  being  developed. 

a  FY  1984  Accomplishments:  Construction  of  the  SWERVE-III  vehicle,  instrumentation  and 
experimental  hardware  continued.  initial  difficulties  were  solved.  The  first  set  of  experimental 
hardware,  properly  calibrated  including  the  completed  antenna  array  insert  was  delivered  to  Sandia. 

Sandia  laid  out  plans  for  a  precursor  flight  with  dummy  reentry  vehicle  in  order  to  fully  check  ou 
launch  site  and  down  range  instrumentation. 

b.  FY  1985  Program:  In  FY  1985  a  flight  test  is  being  conducted  to  verify  electrical, 
mechanical,  and  thermal  performance.  Remaining  work  in  the  fiscal  year  includes  analyses  of  f  ight  data 
and  planning  for  a  full  scale  LORAINE  intercept. 
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FY  19 8 6  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  I EF.- 1 6 
Program  Element:  #  6  3  2  26E 
USDR&E  Mission  Area:  530 


Title:  Long  Range  Interceptor  Experiment 

Title:  Experiment  Evaluation  of  MajoT 

*  Innovative  Technologies 
Budget  Activity:  2.  Advanced  Technology 
Development 


c.  FY  1986  Planned  Program  and  Basis  for  FY  1986  Request:  In  FY  1986,  development  towards  the 
full  scale  demonstration  of  the  Long  Range  Interceptor  Experiment  (LORAINE)  will  be  initiated.  This  will 
include  major  contracts  for  the  components  and  supporting  equipment.  An  integration  plan  and  an 
experiment  test  plan  will  be  developed  to  lead  the  program  through  an  orderly  series  of  experiments 
culminating  in  an  intercept  demonstration. 


d.  Program  to  Completion:  This  is  a  continuing  program. 


e.  Milestones: 


Development 


Last  Year's 
Reported  Plan 


Late  FY  1984 


Mid  FY  1987 
Early  FY  1988 


Current 

Plan 


Mid  FY  1985 
Early  FY  1906 
Mid  FY  1987 
Early  FY  1988 


Milestones 

Conduct  sub-scale  LORAINE  test 
Complete  LORAINE  flight  test  planning 
Complete  LORAINE  integration. 

LORAINE  integration  completed. 

LORAINE  intercept  of  drone  demonstrations. 


f.  Explanation  of  Milestone  Changes:  Initial  milestones  reported  last  year  proved  too 
aggressive.  Schedule  slippage  has  occurred  due  to  late  completion  and  integration. 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  IFE-18  Tit In:  Advanced  Undersea  Vehicle 

Program  Element:  I63226E  Title:  Experimental  Evaluation  of  Major 

USDPSE  Mission  Area:  530  (TIARA)  Innovative  Technologies 

Budget  Activity!  ?.  Advanced  Technology 
Development 

H.  PROJECT  OVER  S7  MILLION  IN  FY  1986: 

1.  Project  Description:  The  objective  of  this  program  is  to  develop  and  demonstrate  advances  in 
technology  required  for  autonomous  undersea  vehicles.  Previous  efforts  were  reported  in  Program  Element 
62702E  and  summary  details  are  contained  in  Project  TT-3.  FY  1986  funds  are  to  start  with  the  closure  of 
the  technology  and  initiation  of  larger  scale  subsystem  demonstrations. 

2 .  Program  Accomplishments  and  Future  Programs: 

a.  FY  1984  Accomplishments:  The  FY  1984  portion  of  this  program  is  reported  in  Program 
Element  62702E,  Project  TT-03. 

L. .  FY  1985  Program:  The  FY  1985  portion  of  this  program  is  reported  in  Program  Element 
62702E ,  Project  TT-03. 

c .  FY  1986  Planned  Program  and  Basis  for  FY  1986  Request: 

Testing  of  subsystems  for  advanced  undersea  vehicles  will  continue  through  FY  1986  and  demonstrations  are 
planned.  The  objective  is  to  develop  technologies  which  if  integrated  together  will  finable  a  vehicle  to 
sense  its  environment,  takes  actions  not  specifically  planned,  and  carry  out  a  task  or  mission  as 
specified.  The  FY  1986  resources  will  he  used  to  develop  the  individual  technologies  required  to  enable 
this  capability.  It  is  expected  that  a  large  percentage  of  the  effort  will  be  expanded  on  associated 
sensor  systemj.  A  testbed  vehicle  for  integration  and  testing  these  technologies  is  planned  in  the 
outyears.  However,  no  or  little  FY  1986  funds  will  be  used  for  this  program. 

d.  Program  to  Completion:  This  is  a  continuing  program. 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Pro j  ret :  IFE-18 
Program  Element:  1632 
USDR&E  Mission  Area: 


e .  Mil _ 

Last  Year's  Current 

Reported  Plan  Plan  Milestones: 

Late  FY  1986 
Early  FY  1987 
Late  FY  1988 

f . 


Early  FY  1986  Begin  advanced  technology  demonstrations 

Late  FY  1986  Complete  critical  on-going  technology  demonstrations 

Early  FY  1987  Determine  if  testbed  vehicle  is  required 

Late  FY  1988  Demonstration  of  adaptive  vehicle  technologies 

Explanation  of  Milestone  Changes:  Not  applicable 
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530  (TIARA) 


estones : 


Title:  Advanced  Undersea  Vehicle 

Title:  Experimental  Evaluation  of  Major 

Innovative  Technologies 
Budget  Activity:  2.  Advanced  Technology 
Development 


FY  1986  RDT&E  DFSCRIPTIVF  SUMMARY 


(NFW  START) 


Project:  IEF-19 

Program  Element:  _6 
USDPSF  Mission  Area 


H .  PROJECTS  OVER  .9  7  MILLION  IN  FY  1986 


iology  program  is  develoning  technologies 
■stems.  Maior  technical  objectives  are 
needed  to  achieve  a  substantial  •'nerrane 
efficiencv  and  configuration 
reduction  in  volume  and  weight  for  conventional  ranges. 

for  nroductiein  of  the  cruise  missile 


Description:  '’’he  Advanced  Cruise  Missile  Tech 

■xt  generation  strategic  and  tactical  missile  s 
a  f-ti*.  vehicle  and  engine  design  and  subsystems 
product  are  being  developed.  The  increased  engine  thermal 
produce  #»i^hpr  loncj  r^nor  or  /i 

ive  in  *-o  reduce  reMance  on  strategic  materials 


2 .  Program  Accomplishments  and  Future  Program: 


a.  FY  1994  Accomplishments:  The  Advanced  Cruise  Missile  efforts  were  conducted  in  Program 
Flement  #6?301F,  Project  ST-5  in  FY  1984. 

These  efforts-  are  conducted  in  Program  Flement  No.  62301F,  Proiect  ST-c;  in 

FY  1985. 

c.  FY  1986  Planned  Program  and  Basis  for  FY  1986  Request:  Preliminary  vehicle  designs  and  mode 
tpptn  will  be  initiated .  Individual  engine  and  vehicle  components  will  be  fabricated  and  tested. 
Validation  of  full  scale  engine  components  will  be  initiated. 

d.  Program  to  Completion:  In  FY  1987  individual  full  scale  engine  components  will  be  combined 
into  a  hot  section  for  evaluation  of  performance.  This  effort  will  complete  validation  of  full  seal 
components  suitable  for  a  flight  weight  engine  test  program.  Vehicle  designs  and  model  .t«ti  will  be 

anaWses  needed  to  support  a  deciaior  to  enter  Into  development  of  *  flight  teat  v.hrftr  l 
P^pl^fod  durinq  FY  19R-7.  fy  19BB  and  FY  1989  fund*  reprenent  the  DARPA  portion  of  a  -unded 

flight  tesi  vehicle  fabrication,  teat  and  evaluation  program  to  be  initiated  during  FY  1988  an.  complete 


b.  FY  1985  Program 


Project:  :  *FF- 1 9 
Proqram  Element:  8  3  776F. 
USDP&F  Mission  Area:  530 


FY  1986  PDTSF  DESCRIPTIVE  SUMMARY 


Title:  Advanced  Cruise  Mission  Technology  (mfw  START) 

Title:  Fvnorimental  Evaluation  of  Major' Innovative  Technologies 

Budget  Activity:  3.  Advanced  Technology  Development 


c .  Milestones : 

Last  Year's  Current 

Reported  Plan  Plan 

Early  FY  1 °B5 

Late  FY  3005 

Early  FY  19R6 

Mid  FY  1986 

Mid  FY  1987 

Late  FY  1987 

Late  FY  ]987 

Far lv  FY  1988 

Mid  FY  198° 


Milestones 

Initiate  development  of  full  scale  component  developments. 

Evaluation  of  engine  components  under  fuel  combustion 
conditions . 

Preliminary  vehicle,  design  concept  and  model  testing 
initiated . 

Individual  full  scale  engine  and  vel icle  component 
fabrication  and  testing  initiated. 

Validation  of  full  scale  engine  components  suitable  for 
flight  weight  engine  completed. 

Vehicle  configuration  design  defined  and  model  testing 
completed . 

Decision  to  initiate  development  of  flight  test  vehicle. 

Initiate  fabrication  and  integration  of  flight  test  vehicle 
subsvstems . 

First  flight  test  of  full  scale  test  vehicle. 


FY  IBRfi  PD'T’&F,  DFSCRIPTIVF  MTMMAPV 


Project:  £FF-1_9 
Program  Flement:  fiXPPPF 
USDRSF  Mission  Areal  530 


Title: 

Title: 

Budget 


Advanced  Cruise  Missile  Technology  fNFF  START) 
F^per_jmen_tal  Evaluation  qF  Malor  Innovative  Technologies 
Activity:  ? .  Advanced  Technology  Development  " 


r •  Explanation  of  Milestone  Chances: 
For  this  effort  when  it  was  included  in  Project 
Descriptive  Summary.  The  changes  are  due  to  a 
a  separate  project. 


’T’gT.si^rt°r!’-Sh2W?.ab0W  arP  from  those  shown 

*  (Stratpqic  Do  lvorv  V^hirlon)  in  Inst  vpar's  FY  19R5 

further  definition  of  the  project  and  its  establishment  as 


♦ 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  # 6 5 1 1 2 E 
USDR&E  Mission  Area:  530 


A.  RESOURCES :  ($  in  Thousands) 


Total 

FY  1984  FY  1985  FY  1986  FY  1987  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion _ Cost 

TOTAL  FOR  PROGRAM  ELEMENT  -  $14,700  -  $14,700 


B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  level-of-ef fort  program  funds  special  research 
and  analyti cal  services  to  the  Office  of  the  Secretary  of  Defense  (OSD)  and  to  DARPA.  The  program 
provides  support  to  OSD  planning,  policy  formulation  and  decision  making  processes,  and  to  DARPA  advanced 
technology  programs  through  dedicated  scientific  and  technical  capabilities  maintained  by  the  Federally 
Funded  Research  and  Development  Center  at  the  Rand  Corporation.  The  broad  objectives  of  the  program  are 
to  ensure  access  by  all  OSD  components  to  independent  interdisciplinary  research  capabilities  covering  a 
broad  range  of  relevant  specialities,  enhance  mechanisms  for  technology  transfer  among  OSD  components, 
and  institutionalize  capabilities  for  analysis  of  issues  that  cut  across  the  responsibilities  of 
individual  OSD  components. 

C.  COMPARISON  WITH  FY  1985  DESCRIPTIVE  SUMMARY:  This  is  a  new  Program  Element  that  began  in  FY  1985, 
estaETished  to  encompass  the  Rand  Corporation  study  efforts  performed  for  OSD  and  DARPA  as  part  of  the 
expansion  of  Rand's  existing  Federally  Funded  Research  and  Development  Center  (FFRDC)  status.  The  DoD 
has  approved  the  expansion  of  Rand  Corporation's  FFRDC  status  to  include  work  for  both  OSD  and  DARPA 
under  this  new  PE.  A  detailed  research  program  for  FY  1985  is  currently  under  review.  The  FY  1986  and 
outyear  funding  has  been  transferred  from  DARPA  to  OSD  under  PE  65112D. 

D.  OTIIFR  APPROPRIATION  FUNDS:  None. 


Project 

Number  Title 


Title:  Technical  Analytical  Support 

Budget  Activity:  6.  Defensewide  Mission  Su[ 


I 


FY  1986  IlDTSE  DESCRIPTIVE  SUMMARY 

Program  Element:  I65112E 
USDR&E  Mission  Area:  530 


Title:  Technical  Analytical  Support 

Budget  Activity:  6.  Def^isewrde  Mission  Support 


b.  tss&jsnisa;  1 , 

Program  Element  #65101F  Project  Air  Tor  .  ,  ■  ;  n  makina  process  covering  overall  future  Air 

conducted  to  assist  senior  Air  Force  managers  in  the  decision  making  process  co  g  contributes 

Force  action.  Be  arch  for  other  than  »rr  Fore, »•  rp‘“'„?"nnoco...ry  duplication  of 

to  a  wide  spectrum  of  DoD  ff  .  ■  rcvicwed  by  the  DoD  agency.  The  results  are  also 

;^r.nerfndnI^=nr;fth"h'"ff.ns^inic.l  Infection  Center  for  farther  Oi..e„i„ation  to  other 
authorized  recipients. 

F.  WOKK  PE, FORMED  »» ■  All  wort  will  ^  re.oScei*  ’  tL 

Defense  Advisory  Group  (DAG)  is  being  established  to  prov  P  y  9  Engineering  and  co-choired  by  the 

undersecretary  ^of^Defonse  SiKni  he  of  the  hef.n.e 

Advisory  Group. 

sr^.a55r£g.i%s.a:%S£-aims!^~”3 ond 

are  .hewn  for  comparability  ^ 

space-based  surveillance  capabilities  demonstrated  a  nee  enlisted  personnel  force  structure 

endurance  and  survivability  requirements.  An  integrated  model  of  the  enlisted  personnel  policy 

and  associated  analyses  have  contributed  to  te  ghift^in  the  paired  relationships  that  comprise  the 

directions.  A  reexamination  of  the  implications  of  shifts  in  the  Cv  a  methodology  for 

US/USSR/PRC  strategic  triangle  is  assisting  the  reformul  ^  Remotely^iloted  Vehicles  (RPV)  was 

cooperative  distributive  problem-solving  in  the  dc omain  °  “  nfc  secrctary  of  Defense  (Health  Affairs) 

developed.  Responding  to  a  congressional  inq  y»  enrollment  svo-tem  for  the  provision  of  DoD  medical 

asked  ?or  an  evaluation  of  the ™bi  ity  milliieter  ^e  co^unicatKns  and  other  matters 
health  services.  Analyses  of  satellite  survlva  y,  lioenre  svstems  are  beino  used  to  inorove 

relating  to  enduring  command,  control,  communications,  , and  9  £  ®  Y  towards  west-east  resource 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #651 12E 
USDR&E  Mission  Area:  530 


Title:  Technical  Analytical  Support 

Budget  Activity:  £. _ Defensewide  Mission  Support 


comprehensive  picture  of 'soviet^&tTin  particleSbeamrreseyrbhing  e^aluatcd  in  an  experimental  program.  A 
evaluating  Soviet  capabilities  a!d  for  setUnJ  oSject^es  foj  vl  hloJ^nfrcv  **  ^  ^  f°r 

congressional  ly  mandated  study  on  reducina  the  ri  „  f,  ;  f  high-energy  beam  research.  The 

of  various  initiatives  designed  to  increase  confidence  betwe^^"31  nuclear  war  drew  uPon  Rand  analyses 
Corporation  will  provide  for  OSD  and  DARPA  in  f5  ?986  aS  hevnna  h  BU?er  P°WerS-  The  Work  that  Rand 
Element  65112E  to  OSD,  Proqram  Element  65112D  The  Ln^  >  y  d  ha? ,  b®en  transferred  from  DARPA,  Program 
policies  established  by  a  special  defense  JdSisorJ  o™  ?£2fam  "iU  b°.*uldcd  in  the  future  by  the 
organizations  and  DARPA.  Descriptive  Summaries  D  P  DA2|  and  coordlnated  with  user  OSD 
included  in  OSD  RDT&E  submissions.  "  rogram  Element  65112D  for  FY  1986  and  beyond  will  be 

H ’  PROJECTS  OVER  $7  MILLION  IN  FY  1986:  Not  applicable. 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  465898E 
USDR&K  Mission  Area:  530 


A.  RESOURCES:  ($  in  Thousands) 


Project 

FY  1984 

FY  1985 

FY  1986 

FY  1987 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

TOTAL 

FOR  PROGRAM  ELEMENT 

11,350 

11,430 

13,148 

13,500 

Continuing 

N/A 

D.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  provides  funds  for  payment 
of  salaries  to  civilian  employees  and  for  administrative  support  costs  of  the  Defense  Advanced  Research 
I rojects  Agency  (DARPA) .  This  funding  provides  for  the  personnel  compensation  and  benefits  for  civilians 
assigned  to  DARPA  as  well  as  costs  for  building  rent  and  security,  travel,  supplies  and  equipment, 
communications,  printing  and  reproduction.  In  addition,  funds  are  included  for  reimbursing  the  Military 
Services  for  administrative  support  costs  associated  with  contracts  undertaken  on  the  Agency's  behalf. 

C.  COMPARISON  WITH  FY  1985  DESCRIPTIVE  SUMMARY:  The  FY  1986  funding  increase  reflects  additional 
administrative  support  costs  at  Service  field  activities  associated  with  the  administration  of  DARPA 
contracts .  Management  and  administrative  support  costs  for  headquarters  DARPA  are  approximately  the  same 
level  as  in  FY  1985  and  reflect  the  5  percent  pay  reduction  proposed  by  the  President  for  FY  1986. 

D.  OTHER  APPROPRIATION  FUNDS:  None. 

E.  RELATED  ACTIVITIES:  Net  applicable. 

F.  WORK  PERFORMFD  J3Y:  Civilian  and  military  personnel  assigned  to  the  Defense  Advanced  Research 
Projects  Agency  and  by  DARPA  Agent  personnel  operating  within  the  Military  Services. 

G.  PROJECTS  LESS  THAN  $7  MILLION  IN  FY  1986:  Not  Applicable. 


Title:  Management  Headquarters  (R&D) 

Budget  Activity :  6.  Defensewide  Mission  Support 


I 


FY  1986  RDT&E  DESCRIPTIVE  SUMMARY 

Proqram  Element:  #65898F  Title:  Management  Headquarters  (R&D) 

USDR&E  Mission  Area:  530  Budget.  Activity:  6.  Defensewid'e  Mission  Support 


H.  PROJECTS  OVER  $7  MILLION  IN  FY  1986: 

1.  Proiect  Description:  This  project  provides  funds  for  normal  management  and  support  functions 
of  the  Defense  Advanced  Research  Projects  Agency  (DARPA) .  The  funding  includes  civilian  personnel 
compensation  and  benefits,  and  costs  for  travel,  building  rent  and  security,  supplies  and  equipment, 
communications,  printing  and  reproduction.  Funding  is  included  for  the  reimbursement  of  administrative 
support  costs  associated  with  contracts  undertaken  on  DARPA' s  behalf  by  the  Military  Services. 

2 .  Program  Accomplishments  and  Future  Programs: 

a.  FY  1984  Accomplishments:  Funding  under  this  program  element  in  FY  1984  supported 
management  and  administration  for  the  RDT&E  program  assigned  to  DARPA.  The  majority  of  the  funds  were 
required  for  the  pay  of  personnel  who  operate  the  Agency.  Beginning  in  FY  1983,  this  project  included 
funding  to  reimburse  the  various  Service  agents  for  cost  associated  with  their  administration  of  DARPA 
contracts.  These  funds  were  formerly  budgeted  in  the  technical  program  elements  which  fund  the  technology 
base  programs. 


b.  FY  1985  Program:  Continuation  of  the  management  and  administrative  support  costs  for 
DARPA  is  planned. 

c.  FY  1986  Planned  Program  and  Basis  for  FY  1986  Request:  The  management  and 
administrative  support  costs  for  headquarters  DARPA  will  continued  at  approximately  the  same  level  as  FY 
1985.  Reimbursement  for  the  administrative  support  costs  associated  with  the  administration  of  DARPA 
contracts  by  our  Service  activities  is  expected  to  increase  by  $1.4  million  in  FY  1986  to  the  $4  million  a 
year  level. 

d.  Program  to  Completion:  This  is  a  continuing  program. 

e.  Milestones :  Not  applicable. 

f.  Explanation  of  Milestone  Changes:  Not  applicable. 


